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"3 following preliminary communication is based upon several 
s of work, carried out simultaneously in the wards, and in the 
cteriological laboratory of the London Hospital. Each separate re- 
earch will form later the subject of a paper in this Journal, but we 


thought it wiser to give a preliminary account of our general conclusions 


the various more special and detailed communications. 


before presenting 
The results embodied in this paper are based entirely on cases where 


the serol exiininations have been carried out by Dr. Fildes and 


Dr. McIntosh and the clinical records compiled by Dr. Head and Dr 


Fearnsides 
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We have the greatest pleasure in thanking first of all Profess 
Bulloch, in whose laboratory the work was carried out. Our thank 
are also due to the staff of the London Hospital, more particularly t 
Dr. J. H. Sequeira and Dr. Cecil Wall, for the unrivalled opportunitic 
they so generously gave us for examining patients under their care 
If, however, the name of no physician is mentioned in the report. ot 
a case, it may be assumed that the patient was under the care of 


Dr. Head. 


CHAPTER I.—CLINICAL CHARACTERISTICS OF VPARASYPHILIS. 


The conception of parasyphilis as a morbid process, responsible for 
wide series of clinical manifestations, was first formulated by Fournier 
S| in IS894 to account for cases, obviously of syphilitic origin, which 
were not amenable to antisyphilitic treatment. “Ce néologisme,” hi 
says, “* que je dois A un savant helléniste specitie bien, parait-il, 
étomologiquement le caractére des accidents en question, dont le propre 


est de procéder originairement de la syphilis sans ¢tre pour cela cepen- 
dant syphilitique 2e nature,’ He believed that this peculiar post- 
syphilitic condition was able to -evoxe 2 serses ‘of diseases, all of which 
might exist otherwise apart from antécedent vphilis His conception 
was thus essentially a’ clinied] one, frensfefred by implication into the 
field of pathology. 

Fournier did not restrict the torm parasyphilis t uch diseases as 
dementia paralytica and tabes dorsalis alone, but b ved that some 
cases of progressive muscular atrophy, epilepsy, infantilism, Little's 
disease, imbecility, and even certain forms of neurasthenia were all 
manifestations of the activity of the “ parasyphilitic ” process. Gradu- 
ally, however, though the truth of Fournier’s conception of the post- 
syphilitic nature of some of these conditions has been generally acknow- 
ledged, the range of activity of parasyphilis of the nervous system has 
tended to become restricted to tabes dorsalis and dementia paralytica ; 
but at the same time an increasingly large number of complications hav. 
been described as occurring in the course of these two diseases. 

Thus Dejerine |4| has described the pathological changes associ- 
ated with muscular atrophy, arising in the course of tabes dorsalis, and 
Nonne |25) looks upon all cases of primary optic atrophy, which follow 
syphilis, as an incipient stage of the same disease. Mott | 18] thinks 
it probable that Erb’s spinal paralysis and certain cases of am votrophic 
lateral sclerosis may be primary post-syphilitic dystrophies ; optic 
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trophy he looks on as one with tabes dorsalis and dementia 
ralytica. 

Mournier’s original view was revived by A. Read Wilson [34} but 
th the clinical and serological reports in his paper lacked sufficient 


iIness to support his conclusions. 


) Clini al Forms d hy thre Disease 


Year by vear the line, once so firmly drawn between tabes dorsalis 
nd dementia paralytica, grew fainter as soon as the identity of the 
thological process underlying the two diseases was recognized. With 
invention of the term “ tabo-paresis” the boundaries between the 
» diseases fell; it was recognized that manifestations characteristic 
ich might occur together in the same patient, and their validity as 
ng more than convenient terms for groups of signs and symptoms 
appeared for ever. 

Let us then consider the various phenomena which may make their 

pearance in the course of dementia paralytica and tabes dorsalis, that 
to say, the clinical conditions universally recognized to be due to 
urasyphilis of the nervous svstem : 

Dementia and other mental states characterized by destruction of 

ntal Capacity ; all forms of epileptiform convulsions and attacks; 
lefective reactions of the pupil; ptosis and ocular paralyses of all kinds ; 
ilvses in the territory of other cranial nerves, such as the trigeminal 
ind facial; paresis or paralysis of the lips, tongue, palate, and larynx ; 

imary optic atrophy: ataxy and inco-ordination ; tremor of various 
nds; muscular atrophy, which appears as a rare manifestation in 
therwise classical cases of tabes dorsalis; paresis of both cerebral and 
rigin: lateral sclerosis; various disturbances of sensation ; 
‘eral attacks, such as gastric crises; the most diverse conditions of 
lexes ranging in the case of the knee-jerks from exaggeration to 

mplete abolition ; sphincter affections and disturbances of the detrusor 
iction of the bladder. 

Now, it is only by arbitrary selection that these diverse signs and 
symptoms can be said to constitute two diseases. We shall attempt to 
show that they are all manifestations of a syphilitic state which can 
produce innumerable combinations of signs and symptoms, according 

» the parts which happen to be attacked. We shall also show that a 
patient, who at first developed one group of signs, may later exhibit 
other signs which, on the old nomenclature, would have carried him 


nto another category. 


| 


4 ORIGINAL ARTICLES AND CLINICAL CASES 


Like all other syphilitic affections of the nervous system, ‘ para 
syphilis” is a widespread abnormal condition, and the clinical form 
assumed by the disease depend solely on the parts attacked at thi 
moment. 


(a) Progre Muscular Abie ph fe 


Dejerine [4] laid stress in 1889 on the frequent occurrence « 
muscular atrophy in tabes dorsalis, and attributed it to periphera 
neuritis; he placed the incidence as high as 20 per cent. Although few 
would set the proportion as high, atrophy of spinal origin is a familia 
complication of undoubted tabes dorsalis, and French authoriti 
have long recognized it as a manifestation of parasyphilis (Ninnie: 
Wilson [35)). 

Fournier |9] insists that uncomplicated muscular atrophy ma 
be parasyphilitic, basing his opinion on cases observed by Raymon 
32], in one of which an autopsy was obtained. This revealed lesion 
of the spinal meninges, degeneration of the anterior roots, loss of cells 


in the anterior horns with profound endarteritis obliterans of — th 


vessels. Raymond describes the condition as a vascular moyelitis, 


showing nothing specific and resembling in no way the lesions 
tertiary syphilis. 

Fournier insists that these patients do not benefit even from the most 
drastic anti-syphilitic treatment, and poimts out that climically thi 


Wasting is preceded by lancinating pains. 


Mott | 18) mentions that some forms of amy trophic lateral sclerosi- 
may be parasyphilitic, but cites no instances. Most German and 
Einglish writers ascribe these cases to the direct action of syphilis, and di 
not consider the possibility that they may be parasyphilitic. Thus, 
Nonne |22| speaks of a meningomyelitis with participation of th 
anterior horns in the diffuse affection. He quotes amongst others bot] 


Kkaymond’s and Dejerine’s cases, but does not discuss their relation ti 
parasyphilis. 

On the other hand, A. Live id Wilson By cathe red together a serie 
of cases of muscular atrophy, partly from the literature and partly fron 
his own observation, in which the Wassermann reaction was positive in 
the serum, and classes them all as parasyphilis, oblivious of the extrem 
difficulty in differential diagnosis. 

Now, there can be little doubt that in the majority of cases where 
syphilis is responsible for muscular atrophy, the condition is caused by 
a true syphilitic meningomyelitis. For not only are these patients 
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uliarly susceptible to treatment with salvarsan or neo-salvarsan, 
t other signs are usually present pointing to a diffuse lesion of the 
nal cord and its membranes. The following case is a good instance 
muscular atrophy due to cervical meningomyelitis of syphilitic origin. 
Cuse 36.—Rose C., aged 36. Dr. F. J. Smith.) She was married in 
10, but left her husband three years later because he would not work. No 


ite history of infection could be obtained. She had never been pregnant. 


In 1909 she suffered for four weeks from intense headache, which ultimately 
sed away entirely 
Decen ber, 1910, she | a stroke,” her speech beenan affected, ana 
was unable to walk steadily. Since then her memory has deteriorated 
i Si is been w ible t » worl 
In January, 1912, her right hand began to waste, and she lost power so 
picly by June of the same vear, she was unable to hold a knife This 
sting was thought at anotlhe hospital to be due to cervieal ribs, iat oan 
ly aw rib Was removed, but shi steadily crew worse In September the left 
| became itiected.,. hive since the middle ol 1912 she has been occa- 


lly unable to control her motions and hold her water. 


li Nove rib P 1912. she first came inder our observation. Hei speech 


is slurred and he emory defective. The pupils reacted to light, but the 

traction Was not maintained and tended to be rhythmie: on accommodation 

tion Was normal Her face was expressionless, and on the left side 

was slight weakness of its lower half. , The tongue moved well and was 
tremulous. The fundi showed no abnormal appearances. 

\ll the museles of both hands, of both forearms, and to a less degree, 

Ni mis, Were considerably wasted, especially on the left side. rhe 

scles of t shoulde rdle we ( less affected Both lower ex- 

! We itly spastr 

No ( LOSS ion e@eould be adiscovered. even in the arms 
| kre ( ks we e ¢ erated inkl clon is was ob ned on both s les ind 
plantar retlexes gave an extenso 

She had consideral dittie vin holding her water and eould not control 

tions if thev were solt 

| Wassermann reaction was 

1.4.4.4.2 
Cerebrospinal tlui $.4.1.0.0. 
Thi hout tl Investigation e re d the results of the Wassermann reaction hi 
m rhe Ativ nd fallin f mand ce rospinal fluid are 1, 
! et suial t of the reaction and represented mplet 
tion | and 1} inhit n | ol To econo 
pace t would 2 © written 4, 3,2, or1. The figures 4,4.4.4.4 imply that the reaction 
Vas iplete in each of tl five dilutions, whilst 4.4.4.0.0 shows that the reaction was 
mplete in the first three, but negative in the last two dilutions. Such results as 2.0,0.0.0 
r 1.0,0.0.0 have no diagnos! value. The figures above the line always refer to the serum, 
hose below the line to the cerebrospinal fluid. 
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But in the following case the picture was one of a typical musculai 


atrophy, complicated only by the defective reaction of the pupils. 


Case 70: William B.. il married man, aged 36, began to lose powel in the 


middle finger of his right hand two years ago (1911). About three months 


later wasting started in the left arm, and within the space of a year ha 


progressed to such an extent that he was unable to use either arm. 


On admission in Mareh, 1913, all movements were impossible in the right 
upper extremity below the shoulder-joint. and all the muscles, especially thos 
of the hand, showed intense wasting. He could slightly flex the ring ting: 
ot his left hand, and evoke a feeble contraction of the tlexors of the elbow, but 


otherwise i l] museular power Was lost in the left arm. All movements of 
right shoulder-girdle were lost: he could slightl, contract the muscles of t] 


left shoulder, but not with sufficient strength to produce any material chang 


in the position of the limb. All the muscles of the neck were weaker t] 
normal, and somewhat wasted. 
The knee-jerks were brisk, ankle-jerks were easily obtained, and the planta 


vetlexes gave a flexor response. 

He had suffered no pain, and no disturbance of sensibility could be dis 
covered, 

The pupils reacted extremely feebly to light, but reacted well to accomm 
dation. The tongue showed no fibrillary tremor, and the movements of t 
palate and larynx were unaffected. 

At no time had he experienced any trouble in | olding or passing his wate 

He was in the Army in 1896, and again between 1900 and 1908; but 
although exposed to infection, he can remember no venereal disease of 
kind. But in spite of this complete absence of knowledge ot infection. thre 
Wassermann reaction was as follows: 

Serum... 144.44 
Cerebrospinal thuid 1.4.4.0.0 


The cells were 44 pei cubie raillimetre. 


Here, then, is a patient who differs from the usual cases of 
muscular atrophy due to syphilitic meningomyelitis the absence 
of pains, of spastic signs, and in the integrity of the mechanism of 
micturition. At no time had there been any intercurrent mani- 
festation which could be attributed to syphilitic vascular lesions ir 
other parts of his nervous system, 

On the other hand, this patient differed from a true case of pro- 
gressive muscular atrophy in the defective reaction of the pupils, and 
in the presence of a positive Wassermann reaction in the cerebrospinal 
fluid; we are, therefore, inclined to believe that he is an example of 
parasyphilis amyotrophica. For had he been simply an instance of 


progressive muscular atrophy in a patient suffering from syphilis, the 


| 
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tion would have been negative and not positive in the cerebrospinal 


ud, 
(b) Epileptic Manifestations. 
I Fournier | 10) called attention to a form of epilepsy, liable to appear 
iny vears after infection with syphilis, which was entirely refractory 
intisvphilitic treatment. This, he believed, to be a manifestation of 
rasvphilis. He points out that syphilitic encephalopathy, accom- 
nied by epileptiform convulsions, is characterized by the co-existence 
other phenomena, pointing to a gross lesion of the brain, and rapidly 
luces other signs and symptoms indicative of cerebral syphilis. He 
sts that it runs its course with greater or less rapidity towards 
wery or death, and that cerebral syphilis is peculiarly amenable 
antisyphilitic treatment, even though complete recovery may not 
uw. But epilepsy of parasyphilitic origin tends to appear as an 
Jated symptom, and continues in this form without the addition o1 
| njunetion of other cerebral manifestations ; it may last over a long 
od, and is refractory to antisyphilitic treatment ; bromide does not 
duce a cure, but may moderate the frequency and severity of the 
ttacks 
Nonne 23) entirely agrees with this description and accepts para- 
yhilitic epilepsy as a condition comparable to tabes dorsalis and 
mentia paralytica. He carefully differentiates it, en the one hand, 
um cerebral syphilis, and, on the other, from the seizures which may 
rald the early stages of dementia paralytica. It arises suddenly in 
ter middle life, and continues for many vears, resisting all anti- 
philitic treatment 


The following case, where parasyphilitic epilepsy arose on a_ basis 


enital infection, illustrates the long duration of the disease, and 


one 
particularly interesting from the presence of Argyll-Robertson 
ipils 
! Cu Ob Florence G., an unn iuried won in, aged 24, | is heen under the 
H. H. for epileptiform attacks since September, 1904. In 1900, at the 
e of il, 5 d ped fits which have continued ever since, in spite of 
eatment The attacks come on without warning, she passes water, falls, 
wl has requently hurt herself Throughout she is completely un- 
nsclous ! Slee itter the attack Usually two or more fits occur in rapid 
ecessk 
Her 1 \ nal ention are poor, but she shows no gross signs of 
mmentia Hei speech is unaffected, and, excepting utter an attack, she is not 
able to headaches or vomiting. She is somewhat deaf: the cornexw show 
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faint nebulw, but the fundi are unaffected. The pupils are usually equal and 
fair size, but they do not react to light: they react well to accommodati 
Otherwise no affeetion can be discovered in the territory of the cranial nerve 
The knee-jerks and other reflexes, including the plantars, are normal, exe 
after a series of convulsions. Motion, sensation, and the action of 
sphincters are entirely unaffected. 

She is short and broad, 4 ft. 10 in. (146 em in height, ln a narrow tk 
head and pegged teeth. Sears are visible at the angles of the I ind s 
has the ippearance of a case Ol congenital sVp ilis. 

In June, 1913, the Wassermann reaction was as follows 

serum ies £.4.2.0.0, 
Cerebrospinal tluid b.4.4.4.0 
The cells were 40 per Cubic millimetre. 

Such reactions are incompatible with the diagnosis of uncompleat 
congenital syphilis and point detinitely to infection of the cent 
nervous system. At the same time there are no signs of any atfecti 
of the meninges or spinal cord, and we believe this patient in instanc 


if parasyphilitic epilepsy. 


(¢*) Late ral and Combined Sele (Erb's f wal 
Paralysis 


} 


An incomplete transverse myelitis is universally recognized to b 
the commonest form of syphilitic disease of the spinal cord Th 
myelitis is a diffuse inflammatory and vascular disturbance, bearing 
the marks of a direct hyperplastic reaction to the infection. 


} 


But in 1892 Erb | 6) suggested that syphilis might produce degenei 
tion of the long paths, such as the pyraniudal tracts, not as a conse quenc 
of interruption by inflammatory foci, but as a direct effect exercised by 
the poison upon them. For many vears doubt has been thrown on the 
existence of such tract degenerations, in consequence of the extrem 
difficulty in differentiating clinically between the results of a diffuse 
meningomyelitis and those produced by primary degeneration of the 
posterior and lateral columns of the cord. In both cases the signs may 
consist solely of increased knee-jerks, ankle-clonus with extensor plantar 
reflexes, more or less spasticity, and ataxy, with loss of recognition of 
posture and passive movement in the lower extremities. 

However, there can now be little doubt that primary degeneration of 
the lateral, with or without degeneration of the posterior columns, may 
occur as a consequence of syphilitic infection. Nonne | 24) sums up an 
admirable discussion of the question in the following conclusions 


(1) It is certain that cases exist which show exactly the signs and 
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svmptoms described by Erb; (2) this disease may be caused by several 
inatomically distinct conditions. It may be due to a true combined 
legeneration or to a degeneration of the long tracts caused by a chronic 
uvelitis or meningomyelitis with more or less vascular disease. 
Meanwhile, the idea was growing up that possibly Erb’s spimal 
alysis might be of parasvphilitic origin. But, in view of the cxtrem 
ficulty in making a differential diagnosis during life, this view 
mained a tentative suggestion. 
We beheve that these cases of lateral or combined sclerosis, howevet 
osely they may resemble one another clinicaily, may be based patho- 
vically either on syphilitic inflammation or so-called “ parasyphiliti 
legeneration. More commonly, they are the expression of tertiary 
meningeal and vascular changes; under these circumstances they will 
probably respond to antisyphilitic treatment, and at the same time thi 
Wassermann reaction in the cerebrospinal fluid will rapidly diminish 
ind may even become negative. A large number of these patients 
vith late meningomyelitis at one time or another show signs of som 
oot-lesion; these signs, although of extreme differential importance in 
liagnosis, not uncommonly pass unobserved, as they do not obtrud 
themselves on the patient’s consciousness. We _ believe that the 


following case is an example of this condition: 


Cuse 9] Dennis K., labourer, aged 36 In 1904 he contracted svphilis 
Cre ( ely ! nths 
| In 1907 developed gummatous ul Son his shins, \ ( r pidl 
le i on of 1odides 
On January 4, 1912, he s taken ill \ dl ness, pi s belly, and 
ted This a ck was followed b sted 
s admission in July, 1912 
\bout four weeks before ulmission, il piunple appeare: on s pal cl 


nlaree a ke down, | led to a perioral on Into the host 


On admission (July, 1912), his mental state was unatfected, but he ered 
om severe headache. The knee-jerks were brisk and both plantars gave an 
extensor response. He walked well and was not ataxie, but both oes 
tended to remain in the extended position. There was no loss of museulai 
power, 

Distinet hyp algesia Was present 1n the region ol the ¢ ehth ind nint} 
thoracic roots on both sides, but no Sensory change eould be discovered 
elsewhere to anv test. The pupils reacted well, and the movements of the 
ice, tongue and palate were normal. He had a little difficulty in beginning 


mieturition, but no other sphincter trouble. 
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The Wassermann reaction was : 


Serum 1.4.3.0.0, 
4. 


Cerebrospinal tluid 1.1.0. 


He was given 06 grm. of salvarsan intravenously on July 10, 1912, 
und a similar dose on the 17th. By January 15, 1913, the reaction had 
become 

Serum 3.2.1.0.0. 
Cerebrospinal fluid 1.0.0.0.0 


At the same time the headache and hyperalgesia around the trunk dis 


appeared and his general condition improved strikingly. 

This is a characteristic instance of degeneration of the lateral 
columns of the cord, depending on a chronic meningomyelitis. 

Compare with this case the following one, which we believe to be an 
instance of parasyphilis. 

Case 71.—William H., labourer, aged 


syphilis, but in 1875, at the age of 17, and again in 1878, aged 20, suffered 
from gonorrhaea. Neither attack was accompanied by a sore, rash, or othe 


gait unsteady. 
When admitted to the hospital in February. 1912, his ment il state Was 
normal, his speech unaffected, and he had not suffered from fits or any othe 


attacks 


His Cuil Was spastic, but the re Was ho pal ilvsis Ol loss of ! Isc ila 
strengt! He tended to sway slightly with his eves closed, but did not fall 

The | nee-jerks were exaggerated, ankle -clon is Was obtaine ad, and the 
plantar reflex gave an extensor response on both sides. 

There was no SYOSS loss of recognition Ol posture and passive movement 


and he responded well to the tuning fork tests. Sensation to touch, pain, heat 
and cold was entirely unaffected. 

Both pupils reacted readily to light and accommodation spite of his 
defective vision. 

Vision in both eves was very poor, and the letters of the test types could 
not b distinguishe dat six metres. The dises were pale with a distinct lamin 
cribrosa anal el wr eages. 

No othe special senses were atfected. 

Face, tongue, and palate moved normally 

He had difficulty in passing his urine, and on admission, he was suffering 
from overtiow from a distended bladder. 

The Wassermann reaction was 

Serum eee £.3.2.0.0 
Cerebrospinal tluid 4.4.3.0. 


Cells wete 12 per cubic millimetre. 


| 
secondary manifestation of syphilis. 
In 1907, his evesight began to fail, and in 1910, his legs became stiff and I 
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The contrast between these two cases is striking. In D. Kk. 
Case 1) the infection was definite and was followed by undoubted 
condary manitestations ; twelve years later he developed a gumma of 
the palate with headache, signs of lateral sclerosis and of an irritative 
esion of thoracic nerve-roots. He improved greatly under salvarsan, 
ind the Wassermann reaction in the cerebrospinal fluid fell rapidly 
In fact he was a typical instance of tertiary meningomyelitis. 

In W. H. (Case 71), on the other hand, the infection was doubtful, 
nd, as in so many cases of tabes dorsalis, was followed by no secondary 
inanifestations. The whole infection ran its course under cover of a 
onorrhaa. Nearly thirty vears later, he first began to lose his sight 
rom. prnnary optic atrophy, and a little later developed the signs of 
iteral sclerosis. The Wassermann reaction was positive in serum 


nd cerebrospinal! fluid. 


Optic Atrophy. 


In the consideration of primary optic atrophy, we are faced by 
exactly the opposite problem to that in the case of the primary tract 
devenerations It appears so frequently as an accompaniment to tabes 
lorsalis that its parasyphilitic origin is universally acknowledged, even 
when it occurs alone. Thus Nonne |25| goes so far as to say that 
primary optic atrophy is almost always a manifestation of tabes dorsalis, 
ind not infrequently may exist alone for a long period before the 
ippearance of other signs of the disease. 

Yet he gives (26) a perfect instance of a woman whom he had 


watched for eighteen years with primary optic atrophy, and no signs of 


tabes dorsalis or dementia paralytica had so far appeared. 


( ISG Jar \.. a widow, aged 60. In 1875, at the age of 22, she 

her first husband, who died six vears later from asthma and bronchitis : 

o out of three el ldven, the issue of this n irriage, are alive and well, In 

892 she was married again to a husband who ultimately developed dementia 

paralvtica and died insane in 1912 In this marriage she had two elhildren, 

» first of whom, born in 1893, died of wasting at three months old. whilst 
the second, born two vears later, is living and healthy. 

In 1905 she began to suffer from pulns in the chest, but in view of the 


uleer from which = she ultimately died, these pains are of 


In L907 she began Lo lose her evesight. This loss ol vision progressed 
lowly and culminated in 1910 in con plete blindness. 


When admitted in May, 1913, she was a sallow, anwmic woman, extremely, 


loubtful signiticanee. 
| 
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intelligent, but totally blind. She suffered mainly from hwematemesi 
malena, which were due to a large chronic ulcer of the stomach. 

She showed no loss of memory or attention, and had had no sei 
tits of anv kind. 

Her speech was unaffected. 

There was no tremor, no ataxy, and she did not become unsteady 


ner eyes were closed. No loss ot sensation could he discovered to touch, 


or temperature, and she was able to appreciate perfectly the vib 
tuning fork. Recognition of posture and passive movements was unatfec 
The knee-jerks and ankle-jerks were normal, and both plantar retlexe 


flexor response. 


She was completely blind and the dises were in il condit On OL pr 
white atrophy. Hearing, smell and taste were unatfected. The pupil 
qual and reacted well to accommodation Thev did not reaet to lig 


‘onsequence ol her blindness. All movements ol the eyes, hace to 
ind larynx were performed normally. The sphincters were unatfect: 
The Wassermann reaction was: 
Serum 


Cerebrospinal fluid $.4.5.0.0 
The cells were 30 per ¢ ibic millimetre. 


She died suddenly on May 30, 1913, of hwmatemesis, and at the 


rtem examination, a large chronic uleer of the stomach was found 
had opened one of the coronal arteries. The brain and spinal cord sho 
signs of guimmatous meningitis, and we believe that she was CAs 


syphilis optic 


We have already described a case of parasyphilitic lateral sel 


with primary optic atrophy (Case 71, p. 10), and it will, perhaps, 


] ] 


worth quoting an instance of optic atrophy with loss of knee-jerks, 


observed over a period of ten years. 

Case 131.—Edward R., aged 52. In 1885, at the age of 24, he devel 

chanere, followed by a rash and a sore throat. Ile was treated fo 
only, but remained in perfect health. 


In 1895, at the age of 34, he went blind from primary optic atrop! 


has been under the eare ot H.H. tor the last ten vears. From the Hecginyn 


his knee-jerks and ankle-jerks have been absent, but he has snowh no 


of ataxy, tremor, or defects of spec ch. We have neve heen able to discover 


iny disturbanee of sensation. 

In August, 1911, he had a sudden attack of confusion with loss of men 
which passed away and left him in his previous condition,  Witl 
exceptic n he has not progressed, and is in the same state in vhiel 
was first seen ten years ago. 


A complete account of the post-mortem examination will be published later. 


| 

Oped 
| 

| 


PARASYPHILIS OF THE NERVOUS SYSTEM 13 


The Wassermann reaction in September, 1911 was : 
Serum — 1.4.2.1.0. 
Cerebrospinal fluid 4.4.3.1 

i ihe cells were in excess. 

Similar cases occur repeatedly in the literature and there can be no 
fterence in principle between them and the rare instances where th 
cnee-jerks and other deep retlexes happen to be normal. 

No one can therefore doubt that primary optic atrophy can occur 


parasyphilitie phenomenon, alone, or in combination with primary 


legeneration of the lateral or posterior columns of the spinal cord. 
(2) Clinical Antecedents. 
The first essential factor in the development of parasyphilis seems 
be Lime In in cases, where the affection of the nervous systel 
s a manifestation of active syphilitic changes, the first symptoms occu 
within ten years of infection. An analysis | 13) of 35 cases in males, 


where the date of infection was known, showed an average of tw 
venrs and eight months. 


On the other hand, in 38 cases of tabes dorsalis seen by H. H. in 
practice, where the date of infection could be determined 
rccurately, the first symptom, usually consisting of pains, appeared on 


in average after an interval of fourteen years. The average of 11 


hospital cases in males, observed by ourselves, where the signs of disease 
e! haracteristic and the Wassermann reaction was strongly positiv: 


n the cerebrospinal fluid, also gave an average period of fourteen years 


Secondly, in a large proportion of cases of parasyphilis, the primary 
mdary manifestations have been extremely slight Thus, out of 
10 undoubted cases of tabes dorsalis seen in private practice, all infection 


with syphilis or gonorrhawa was denied in 3'; gonorrhawa only had 


‘din 9, whilst 13 had suffered from a chancre without any secondary 
manifestations. All of these 13 patients were under careful medica! 


treatment, and it is unhkely that a rash, sore throat or fall of hair would 


have escaped observation. Thus, out of 40 cases of tabes dorsalis 25, o1 


O2 per c nt.. showed at most a primary sore In consequence ¢ f infeetion 


Amongst 15 hospital patients with tabes dorsalis in whom the 


Wassermann reaction was strongly positive, both in the serum and 
| fluid, 3 denied all venereal disease, but acknowledged 


cerebrospin ti 


One of the patients had lived with a woman who developed syphilis He was car 
um i t experts \ ld find no tra f any ver ul disease in him 
4 
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frequent exposure; one had suffered from gonorrhwa only, whilst in 5 
a chancre had been present followed by no secondary manifestations 
Here again in 60 per cent. a primary sore had been the maximum con 
sequence of infection. 

The third peculiarity, which is revealed by the study of cases 
undoubted parasyphilis, is the apparent want of correspondence betwe 
the efficiency of the treatment in the early stages of syphilis and th 
appearance of parasyphilitic disease. Many of the men seen in privat: 
practice had been treated by the highest authorities in this country an 
abroad; mercury may have been given by the mouth for three or ever 
more vears, they may have been to Aachen year after vear, and yet 
tabes dorsalis appeared, exactly as in the hospital patient who had 
most “taken medicine” for a few weeks. Moreover, the form of th 
disease and the frequency of its occurrence does not vary materially 
in the different European countries amongst those who have bees 
exposed to infection, in spite of the diverse methods of treatment 1 


vogue. 


CHAPTER I].—THE WASSERMANN REA 
(1) Tn Syphilis and Parasy) hilis of the ¢ vival Neri e & 


With the discovery by Wassermann and Plaut 35, that the cerebro 
spinal fluid reacted positively in cases of dementia paralytica, a problem 
Was stated, to which the answer is still uncertain. Innumerable ex- 
aminations have been made and columns of statistics compiled b 
laboratory workers who knew little or nothing of the source of the fluid 
they were investigating, bevond the diagnosis of the disease ; in many 
cases the cerebrospinal fluid had even been sent from hospitals on 
asvlums at a distance. But, as Plaut (2)| himself points out, the 
difticulties in differential diagnosis, particularly between active syphilitic 
disease of the brain and parasyphilis cerebralis, are often extreme ; one 
falsely diagnosed case of this kind may ruin a column of statistics, and 
we believe that want of accuracy and fulness in the clinical examinations 
of patients, from whom serwn and cerebrospinal fluid has been with- 
drawn, is responsible for much of the confusion which exists at present 
The time for collecting mass statistics is over, and each case must be 
investigated with as much care as if it were to be published separately. 
This we have attempted to do; we have included no case that has not 
been examined by one of us and where every note has not been taken 


by ourselves. 


| 
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The form of the Wassermann reaction we have employed has been 
volved during the last five vears in the course of general diagnostic 
work in several thousand cases of all forms of disease. It differs from 
the so-called “original method,” as finally described in by 
Pilaut (30), in the following particulars :— 
(a) The fixation stage is carried out with more concentrated 
mstiluents. 
()) The cerebrospinal fluid is used in greater quantity and unheated. 
Thus we use O'2 ¢.c. of the fluid in 1 ¢.c. during the fixation stage 
f the reaction, while the “ original method” employed O'2 c.c. of 
ited cerebrospinal fluid in 3 ¢.c. In the so-called ** Auswertunys- 
ethode ” 1 c.c. of cerebrospinal fluid is used in 3 e.e. 
\ heart cholesterin antigen is used | 16 


d) The complement is standardized against a constant quantity of 


! 
very case is tested quantitatively by titration of the serum 
nd cerebrospinal fluid 

Murine the last fifteen months we have examined by this method 


72 cases where the diagnosis of syphilitic infection was made by Dr. 


|. H. Sequeira, and verified by continuous observation of the patients. 


The results were as follows 


Primary syphilis 93 per cent. positive 
Secondary ,, QQ 
Tert Q7 
Congenital ,, 100 


Only one apparently non-syphilitic individual gave a positive reaction, 
case of acute malaria twenty-four hours after the rigor 

\s a control on the method empl ved, we investigated thirty-two 
‘ases of gross nervous disease in patients in whom there was no reason 
to suspect the presence of syphilis, and did not find a single instance in 
vhich either blood or cerebrospinal fluid reacted positively. These 
included eight cases of cerebral tumour; five cases of vascular lesions 
f the brain, such as embolism, thrombosis, and hemorrhage ; tive cases 
f disseminated sclerosis, two cases of spinal tumour, three cases of 
ther chronic spinal cord conditions, three cases of peripheral neuritis, 
ind three cases of neurasthenia. 

As a further control of our clinical observations we examined twenty 
cases of undoubted syphilis, without obvious signs pointing to affection 
of the central nervous system. In every case the serum was positive 


ind the cerebrospinal fluid negative. At the same time we have 


| 
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observed a certain amount of delay in the hemolysis of the cerebr 
spinal fluids of patients with secondary syphilis, and in view of thi 
results of Altmann and Dreyfus | 1), and Max Fraenkel | 11), we accep: 
the occasional occurrence of a positive reaction in the cerebrospina 
fluid of patients with secondary svphilis. 
The serological results obtained by us In cases of gross disease of thi } 
central nervous system of syphilitic origin can be tabulated shortly 
follows: 


tia} il i 17 7 l7 
= 
| 
ib) W he spina 25 
Now it is obvious that these results agree in son respects wit 
those f previous workers, whilst in other directions they diffe: 
fundamentally 


In dementia paralvtica our figures correspond with those publish 
n the literature, although the number is too small to disclose the rar 


occurrence of negative reactions in the cerebrospinal fluid. Amone the 


twenty-four cases of tabes dorsalis, two gave a nevative reaction in the 


rebrospinal fluid ; both the pati nts wert in completely stat na 
condition. Thus, in tabes dorsalis the reaction may be dimmu ed 
lost In conse julence of tluctuations in th uctivity of the disease, a fact 


which is not present as far as we know in dementia paralytica 


Such diminished activity may be due either to the long period during 


which the disease has lasted, or perhaps occasionally to the severity of 

the a I-sVphilitic treatment 
In progressive cases the reaction Umost uniformly positir bot] 

in the serum and cerebrospinal fluid. 
Although the strength of the reaction is usually less in comparisot 


with that found in dementia paralytica, nevertheless in the cerebrospina 
fluid of patients with tabes dorsalis, it is « 
reliance can be placed upon the strength of the reaction for thi 


purposes of differential diagnosis. 


When we turn to the results obtained by us in cerebrospinal syphilis, 


the \ ditter considerably from those recorded in the literature 


According to Plaut (81) “ Sowohl bei Lues cerebri als bei Lues 


spinalis ist die negative W. Reaktion des Liquor die Regel. 
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eses Verhalten findet sich in gleicher Weise bei allen Formen der 
iirkrankune. 
Nonne | 27] gives as a typical result in the fluid of cerebrospinal 
hilis : 
‘(a) Originalmethode (0°2 ¢.c.) positiv in ea. 10. Proz. 
“()) Hohere Liquormengen fast stets positiv.” 
This remark dealing with the quantity of test fluid refers to the 
\uswertungs-Methode ” of Hauptmann and Hoéssh | 12), according 


which five times the ordinary quantity of cerebrospinal fluid is used. 


) | method gives a much larger number of positive reactions than the 
final method,” especially in cerebrospinal syphilis, but the majority 


these positive results are obtained with the larger quantities of thaid 
thus it is clear that in Nonne’s view the strength of the reaction 
cerebrospinal syphilis is slight. He says (27) “Ist die Wasser- 
che Renktion schon nach der Originalmethode ce. des zu 


rsuchenden Liquors) positiv ’—that is if the reaction is strong—* so 


: steht die grosse Wahrscheinlichkeit, dass es sich bei dem vorliegenden 
Pall um eine Paralyse oder ‘Taboparalyse handelt, weit seltener wm eine 


Luues cerebrospinalis oder um eine reine Tabes 

However, as will be seen from our figures, this view appears to be 

tenable. We have formed the opinion that there is a great difference 

tween cases of syphilis of the central nervous system according to 

her the spinal cord itself is affected or not. This difference is 

ind both in the incidence of the reaction and in its streneth. We 

ve found that in “spinal” cases the reaction is not only constant in 
cerebrospinal fluid but also strong, certainly as strong as that found 

dementia paralytica. In “cerebral” cases, on the other hand, the 
iction is much less constant and is quantitatively weak. We therefore 


lispute the suggestion, that either the occurrence of the reaction in 


the fluid or its strength has an obvious bearing upon the differential 
gnosis between dementia paralytica and cerebrospinal syphilis. 

As has already been pointed out by Assmann |2]| and by Plaut, 
the purely endarterial forms of cerebral syphilis tend to give negative 
reactions in the cerebrospinal fluid more frequently than the menin- 
veal. We have also further observed that a positive reaction in the 
purely cerebral forms is more frequent, though feeble, when the test is 
ipplied shortly after the onset of the symptoms. 

The great outstanding difference between the reaction in “ para- 
vphilis”’ and cerebrospinal syphilis is the prompt effect of anti- 
yphilitic treatment upon the latter condition. The strong reaction 

XXAVI. 2 
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in the cerebrospinal fluid of a case of meningomyelitis may be rapi 
reduced or made negative by salvarsan injections, while the same tre 
ment appears to have much less effect, if any, in dementia paralyti 
and very little in tabes dorsalis. It is therefore absolutely essential 
every case to determine the amount of treatment to which the pati 
has been subjected before a serological investigation is interpreted. 

As an example of the different behaviour of the Wassermai 
reaction under treatment in syphilis and parasyphilis, we may instan 


the following cases: 


Chronic Spinal Veningitis (Case 91) 


July 10, 1912 -.. £.4.3.0.0 4.4.1.0. 
Two doses (0'6 grm.) of salvarsan. 
January 1973 329 1.0.0 1.O.0.0.0. 
Tale Dorsalis (Case 
October 8, 1912 eee 1.4.3.0.0. t.4.3.1.0. 
Two doses (0°'9 grm.) of neo-salvarsan. 
May 7, 1913 .--- 1.4.4.2.0 1.4.2.0.0. 


We may summarize our results as follows : 

In dementia paralytica and tabo-paresis a strong reaction is almost 
constant in both serum and cerebrospinal thaid. The presence of 
negative reaction would make a diagnosis of these conditions high! 
improbable. 

In tabes dorsalis the reaction is almost constantly positive in serut 
and cerebrospinal fluid, except when the activity of the disease ha 
subsided as a result of time or treatment. The strength of the reactior 
is often not so great as that in dementia paralytica; on the other hand, 
this is in no way a constant rule. Thus, a negative reaction obtained 
during an active stage of a suspected case of tabes dorsalis would rende) 
the diagnosis unlikely. 

In untreated cerebrospinal syphilis, the reaction in the spinal fluid 
varies according to the site of the lesion. When the spinal cord and 
its meninges are affected, the reaction is positive and usually very 
strong; but when the signs indicate that the cord has escaped, it is 
inconstant, and, when present, weak. The reaction is most often posi 
tive when the lesions are recent. In treated cases, the reaction is 
positive in the cerebrospinal fluid according to the efficiency or other- 
wise of the treatment. 


— 
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(2) The Origin of the Wassermann Reaction in the 
Cerebrospinal Fluid. 

In order to discuss the origin of this reaction and its behaviour 
ler various conditions, it will be necessary to consider the researches 
furnbull upon the subarachnoid space and the deductions drawn 
refrom by Fildes. These views differ considerably from those usually 
cht. 

We believe that the subarachnoid space is a closed cavity, potential 
the cranium and actual in the spinal canal. It is filled with a 
tively stagnant cerebrospinal fluid, which acts simply as a water 
shion to the spinal cord and brain-stem. 

The cerebrospinal fluid serves no lymphatic function and is shut off 

the lymphatics of the brain, cord and roots by the endothelium 

vering the walls of its containing space. 

The origin of the cerebrospinal fluid is unknown; but in all 
bability it is a seeretion of the endothelium lining the subarachnoid 
‘e. It is doubtful to what extent the ventricular fluid contributes 
ts constitution, and we think it is improbable that this fluid passes 
‘tly from the ventricles into the cerebrospinal fluid by way of the 
umen of Magendie, even when this exists. Normally the cerebro- 
nal fluid in the cranium is a mere film of moisture lubricating the 
sing walls of the subarachnoid space as in a joint cavity; in 

spinal canal it collects in some bulk and remains in a relatively 
enant condition. Under abnormal circumstances the quantity of fluid 
iv be increased, and, when degenerative or inflammatory conditions 
the pia are present, unusual substances may contaminate it as an 
date. Even when the pia is unaffected, such substances as the 
dothelium is capable of secreting may find their way into the fluid. 
The Wassermann substance is not capable of passing an intact 
mbrane, and it will only appear in the spinal fluid when the pial 
vering is diseased. The source of the Wassermann substance 
roughout the body is a syphilitic focus; it probably represents one 
the elements derived from a cell which has been specifically affected 
“the Spirocha ta pallida. Its source, therefore, in the central nervous 
stem will be either a meningeal and vascular focus in cerebral syphilis 
a parasyphilitic” focus in parasyphilis. An acute or chronic 
eningitis will obviously involve the pia mater, and the products of 
s process, including the Wassermann substance, will pass into the 
ebrospinal fluid ; thereaction will therefore be positive. If, however, 

lesion is purely thrombotic, and the meninges are little affected, the 


| 
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Wassermann substance will not pass into the fluid to any great exte it, 
The reaction in the cerebrospinal fluid may therefore be negative or 


slightly positive only. Further, it must be remembered that the test fliid 
is collected from a site far distant from the brain and that, if ther: is 


any interruption to a free passage of the fluid from the brain to thy 
spinal cord, Wassermann bodies, poured into the cerebral subarach 


space, may not reach the lumbar region. In this manner we endeayow 


to explain the fact, that in a purely cerebral lesion, whether menin; 


or not, the cerebrospinal fluid usually vields a negative react 


while, when the cord is affected, it is positive. Now a gummat 


process is known to be peculiarly susceptible to salvarsan treatin 


such a lesion therefore may be rapidly healed and the pia reduc 


a normal condition. That is to sav, both the source of the Wassern 


bodies and the opportunity for their entry into the fluid may be re 


abolished. In such cases, therefore, the Wassermann reaction sh 


rapidly become negative in the ftluid,and this we have shown to bi 


case (ride pp. LO and 18.) 
Turning to the consideration of parasyphilis, we hold that 


origin of the reacting substance is the “ parasyphilitic ” 


as we show later, is situated in the nervous tissue. This substan 


does not find its way into the fluid by means of any of the “norm 


channels which have been described, but passes up the adventitial 


lymphatics to the pia. This pial membrane is always diseased in 
dementia paralytica and tabes dorsalis, and thus the reacting substar 
can pass into the cerebrospinal fluid. But this Wassermann react 
cannot be made negative by treatment under ordinary conditior 
because antisyphilitic remedies circulating in the blood-stream cannot 


obtain access to those essential tissues of the central nervous syst 


which form the parasyphilitic’’ focus (eide infra, p. 27). 


process will therefore continue unhindered to give rise to the sub- 


stance responsible for a positive Wassermann reaction in the ‘cerebro- 


spinal tluid. 


CHaprer II].—A THeory or PARASYPHILIS. 


(1) The Pathological Anatomy of Parasyphilis. 


Parasyphilis of the nervous system is a widespread condition, 


which may affect every structure in the brain and spinal cord. If we 


wish to study the anatomical changes with which it is associated, it is 


useless to examine long-standing cases of such a disease as_ tabes 
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salis; the essential lesions have long given place to chronic condi- 
ns, Which reveal little of the nature of the original reaction. But a 
ly of the spinal cord in cases of tabo-paresis, where the patient has 
n killed by the cerebral lesions, at a time when those in the spinal 
dare still fresh, throws more light on the nature of the fundamental 
According to the views widely adopted at the present time, 
rasyphilis of the nervous system depends on an atrophy of the 
ve-fibres and cells, associated with a cellular infiltration of the 
ninges and adventitial sheaths of the vessels and proliferation of 
neuroglia. ‘The majority of the authorities look upon the degenera- 
n of the essential nervous structures as primary, and the vascular 
| glial proliferation as a secondary sclerosis. Some, however, have 
ved that, at any rate in tabes dorsalis, the degeneration is secondary 
changes in the meninges and adventitial sheaths of the vessels. 
On the other hand, the lesion of chronic syphilitic meningitis 
summiatosis) appears to be of a different nature ; it starts as a lympho- 
tic accumulation about a small vessel, the lumen of which tends to 
‘ome obliterated by proliferation of its endothelium. The accumula- 
m of plasma cells and fibroblasts then leads to the formation of a 
finite granuloma. Any degeneration of nerve-fibres or cells which 
iy occur 1s produced by interference with the blood-supply or pressure 
f the inflammatory tissue. 
We have elaborated the view that, in all the lesions of active syphilis, 
1e interstitial reaction is the same in quality, and differs only in the 
itive number of the reacting cells. [Everywhere the activity of the 
rochete is manifested about itself as it lies in the neighbourhood 
a capillary. There occurs a reaction of the fixed cells and a reaction 
the wandering cells, producing a localized collection, or series of 
llections of Ivmphocytes, and later of plasma cells and fibroblasts. 
‘The same sequence is discoverable in chancres, papules and gummata, 
ind the gross appearance of the lesion is dependent merely upon the 
mount of thrombosis and fibrosis. In those organs which contain a 


specialized parenchyma, a reaction may also occur in these cells, and 


the result will be degeneration followed by more or less recovery ; the 
amount of this recovery will depend on the extent to which these 
pecialized cells possess the power of regeneration. 

The differences between the microscopical anatomy of the changes 
which occur in chronic syphilitic meningitis and in “ parasyphilis,” are 


venerally supposed to represent a fundamental difference in the nature 
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of the pathological process. Nevertheless, in our view there is no su 
essential difference between the two conditions from a_pathologi: 
aspect. We look upon a“ parasyphilitic ” lesion as a reaction and not 
a degeneration ; it is a reaction to the same toxic influence, the Spi) 
chxeta pallida, as that which evokes a gumma. But in the one ca 
the chief reaction occurs in the nerve-cells (parenchyma of the brai 
and neuroglia, whilst in the other the chief reaction occurs in t! 
meninges and vessels (interstitial tissues of the brain). | Parasyphi 
of the brain or cord therefore corresponds to the parenchymatous lesio1 
of the testicle (so-called parasyphilis of the testicle), while the gumim 
tous lesions of the brain correspond to guimimatous (interstitial) orchiti 

When a spirochete, as shown by Noguchi 21), appears in tl 
nervous tissues, there is a double reaction: firstly of the nerve-cel 
(parenchyma) and neuroglia (fixed interstitial cells); and secondly, 
the wandering cells. These latter may be observed in large number 
lvinph and plasma cells, filling the lyvinph spaces of the mening 
and perivascular sheaths; but they are largely prevented from reachin 
the actual site of the spirochete by the peculiar anatomical contiguratic 
of the part. They lie within the adventitia! sheath of the vessels an 
are excluded from the nerve-tissues proper by this sheath, which is 
continuous uninterrupted boundary, an extension of the limitin; 
membrane of Lenhossek, between the nerve-tissues and the vessels 
Thus, although the fixed elements, nerve-cells and neuroglia will react 
locally, the wandering cells remain distant and diffuse, and =n 
“oumma ” will be formed. As regards the nerve-cell itself, the reaction 
must entail a certain amount of death and degeneration. 

Thus, a “ parasyphilitic ” disease is not due to a simple degeneratio1 
of nerve-clements, but is a reaction, affecting all the tissues which li 
within the brain and spinal cord, and does not differ in’ pathological 
essentials from the reaction in chronic syphilitic meningitis. What 
then is the essential nature of a reaction which can manifest itself in 
such various anatomical changes as gummatosis and parasyphilitic 


disease ? 


(2) The Nature of the Tortie Action in Parasyphilis, 


Mott | 19] believes that this condition is in the strictest sense a non- 
specific sequel to syphilitic infection; the nerve-elements have reacted 
over a long period to the poison, and, in the attempt, fall victims to 
exhaustion and early death. The changes in neuroglia and lymphatic 
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nnels are consequent on the necrosis of the cells and fibres and are a 

ndary expression of the same toxic activity. 
The remarkable tendency of some strains of syphilis to infect the 
yous system led many, especially the French authorities, to postulate 
‘Syphilis « virus nerveux.” With the final recognition that tabes 
lis and dementia paralytica demanded syphilis as an antecedent 
lition, the discussion as to the existence of a nerve-poison in some 
nds of infection shifted somewhat. Investigators began to suggest 
some syphilitic infections might carry with them a peculiar lia- 
Bity to evoke parasyphilitic disease, and the notorious tendency of tabes 
s to follow mild primary manifestations was used as an additional 
port to this supposition Cases were described |17|) where one 
in infected several men, all of whom developed parasyphilis ; and 
3 placed om record the story of seven glass-blowers who 
from the same fellow workiman; four out of five, 
were examined twelve years later, were affected with nervous 

se thought to be parasyphilitic, 

Neisser 20) pays little attention to the question of parasyphilis but 
kis kann wohl kein Zweifel dariiber bestehen, dass, in der 


lieser Krankheiten die Syphilis zwar das wichtigste, Ja 


evenese al 


iv wohl unerliissliche ursiichliche Moment darstellt, aber nicht das 
Sicherlich gehéren entweder bestimmte ererbte Priidisposi- 

n, oder bestimmte anderweitige Schiidigungen (Alkohol) dazu, um 
Svphilitikern ‘Tabes und Paralyse zu erzeugen, falls man nicht die 
1ypothese, dass es ein spezifisches Nervenvirus gibt, akzeptieren will.” 


s obvious that, although he accepted tertiary manifestations as 


extent to which the mode of reaction of the 


triking evidence of the 
ies had been changed (‘ Umstimmung’’), he did not think that it 


iterially on the phenomena of parasyphilis. 


With von Pirquet’s conception of “ allergie,” a line of thought was 


ned which led MelIntosh and Fildes to formulate the view we hold 


th regard to the nature of parasyphilis. Von Pirquet showed that all 
nfections led to a change in the character of the reaction of the tissues 


the poison. This might take place in two directions; they might 


espond less and less to infection (“hypoallergie ’’), until at last they 
sed to respond altogether and became “‘anergic.” But, on the other 


and, a change in the opposite direction might occur; the reaction 


ight appear both more quickly and with greater violence to a smaller 


SK of the pois m. 
nto this category the phenomena, described by Richet, under the name 


This he spoke of as * hyperallergie ” and brought 


anaphylaxis.” 


_ 
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Von Pirquet had no opportunity of working on the manifestation 
of syphilis in the light of this conception, but he quotes Finger an 
Landsteiner as showing that the period of incubation of a secon 
infection can be shortened, and that patients with tertiary syphilis ma 
react locally to the injection of syphilitic material. 

In our view tertiary and “ parasyphilitic ” phenomena are manifesta 
tions of hypersensitiveness (‘* hyperallergie’’), which reaches its extrem 
form in anaphylactic shock. As the tissues are hypersensitive, th 
react more strongly to a minute dose of the poison, and hence some oi 
the difficulty of discovering the spirochwte in gummatous and para 
syphilitic tissues. 

The difference between the anatomical consequences, produced b 
the impact of the poison in the two cases, depends on the nature ot! 
the tissue attacked. Thus, gummatosis is the reaction of hyper- 
sensitive vessels and connective tissue, parts which tend to show 
proliferative changes. On the other hand, the pathological anatom 
of * parasyphilis”’ of the central nervous system is the expression of 
the response of hypersensitized, highly differentiated nerve-elements 
which have no power of regeneration. The profound difference betwee 
the two forms of disease-process depends, not on the extent to which 
the tissues have become hyperallergic, but on the fact that, in the on 
case, proliferative repair can occur at once, whilst, on the other hand, 
the injury to the nerve-elements results in their death. This view 
explains the fact that “ parasyphilitic ” processes occur in those nerve- 
fibres in which the sheath of Schwann is absent. This structure is 
not only an essential factor in the process of regeneration, but also, no 
doubt assumes a nutritive or protective réle, to such an extent that 
a reaction which is sufficient to destroy a nerve-fibre not provided 
with this sheath may be insufficient to injure to any considerable extent 
the nerve protected by the neurilemma. 

This theory also accounts for the occasional presence in the sam 
patient both of gumatous meningitis and of parasyphilitic degenera- 
tion; the one is the reaction of a highly sensitized connective tissue, 
whilst the tabetic changes are the expression of a sinular condition in 
the long fibres of the posterior colummns. 

On this view we can also explain the peculiar course of the milder 
forms of parasyphilis. The tendency of many cases of tabes dorsalis is 
to run on somewhat acutely to a certain stage and then to stop, frequently 
for many years. This is particularly well seen where the first mani- 


festation takes the form of primary optic atrophy, which leads invariably 
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» complete blindness; but from that time onwards the patient may 
emain free from any further affection until, perhaps many years later, 
s knee-jerks disappear, or he suffers from some cerebral complication. 


(3) How is the Central Nervous System re ndered Hype rsensitive 


to the Sptroche te 


In order that a part of the body may be rendered hypersensitive, it 
must have been exposed previously to the influence of the toxic agent. 
hus, a patient who has had tuberculosis may be rendered so hyper- 


ensitive to the organism that minute and otherwise harmless doses, 


ven of tuberculin, applied at a later date, will produce an immediate 

ction. In the same way, the tissues of a syphilitic patient become 
hypersensitive, so that a reapplication of the virus from without or the 
recrudescence of spirochwtes within, will produce a large reactive lesion 
syphilitic pseudo-chancre, gumma) out of all proportion to the number 
of spirochetes present. The central nervous system, also, may be 
sensitized, and the reappearance of spirochetes at a later date then 
produces an exaggerated reaction either in the nerve-tissues proper or 
n the vascular tissues of the nervous system. How then can this 
ensitization of the central nervous system be brought about under the 
influence of syphilitic infection ? 

According to the extensive researches of Orr and Rows | 2s8!, the 
perineural lymphatic space, which surrounds every spinal nerve and 
extends along the roots to the pia mater, is the afferent lymphatic 
channel of the central nervous system, while, according to Turnbull, the 
lymph spaces of the pia, which are in connection with these perineural 
sheaths, are also direct continuations of the adventitial Ivimph spaces of 
the perforating vessels. Thus we hold the view, that the space within 
the adventitial sheath of the finest capillary is in direct continuity, by 
means of lvimph spaces, with the Ivmphatics of the spinal nerves, and 
that substances, ascending such nerves (Orr and Rows), will be brought 
into intimate relation with the nerve-tissues of the central nervous 
system. 

Further, both Ehrmann §5) and Levaditi |14. have shown that 
the Spirochwta pallida may pass from a primary sore up the peripheral 
nerves; they discovered the organism not only in the Ivmph spaces of 
the perineuriuin, but actually between the nerve-fibres. It may, there- 
fore, be assumed that the S) ‘rochewta pallida is equall\ capable of atte ct- 


ing the cutaneous nerves during the secondary period, and hence the 


| 
| 
| 
| 
) 


26 ORIGINAL ARTICLES AND CLINICAL CASES 


central nervous system, especially that part related to the afferent 


peripheral nerves (posterior roots), will come under the influence of 


spirochetes or their toxins, from the whole superticies of the body and 
most of the internal organs. Thus, the posterior columns, which are 
in direct lymphatic connexion with the posterior roots, may be sensitized 
by the toxins of spirochwtes ascending the afferent peripheral nerves ; 
our explanation of the regional sensitization in tabes dorsalis corresponds 
to that 


given by Orr and Rows for the changes they have described in 
the posterior columns as a consequence of bed sores, 

To explain the manifestations of dementia paralytica we again follow 
the views of Orr and Rows; sensitization of the essential tissues of the 
brain may arise from an affection of the Ivmph system of the cranial 
nerves by spirochwtes or their products. It is possible, however, that 
in some cases sensitization may follow an infection of the intracranial 
tissues during the secondary period. A considerable amount of clinical 
and pathological evidence has now been collected to show that a menin- 
gitis is not uncommon in the acute stage of syphilis. Should this 
infection lead to the spread of spirochwtes amongst the essential tissues 
of the brain, it would doubtless leave them, equally with the meninges, 
in a hypersensitive condition. 

If now a spirochiete which has remained dormant, or has been active 
in some indifferent part of the body, appears among these sensitized 
nervous tissues, two different phenomena inay be observed according to 
the site of its activity. If within the lymphatic area of the posterion 
columns, a violent reaction may ensue, injuring the nerve-fibres and 
producing proliferation of the neuroglia and wandering cells. The 
injury to the nerve-fibres will lead to degeneration, and this will con- 
tinue as far as the retlection of the neurilemmna and no further. When 
this stage has been reached, the process is at an end so far as concerns 
this particular region; in this sense tabes dorsalis is not a progressive 
degenerative lesion. 

If the renewed activity of the spirochete, however, happens to occur 
in the cerebrum, a similar reaction will take place in the nervous and 
other tissues, but, owing to the greater diffuseness of the sensitization, 
the area affected will tend to be greater. All intrinsic fibres within the 
sphere of reaction will tend to degenerate, but the process can seldom 
be observed to the end, owing to the involvement of vital functions and 
the early death of the patient. 

The parasyphilitic reaction need not, however, be confined to 
these two areas. Isolated collections of cells, for instance those of the 
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anterior horn, may be affected and give rise to “ parasyphilitic ” muscular 
atrophy. Other groups of fibres or cells, alone or in combination, may 
be involved in the reaction according to the site of reappearance of the 
spirochwte, and so determine the clinical manifestations in each case of 
parasyphilis. 

It will be recognized that antisyphilitic treatment can have no 
direct etlect upon such degenerating nerve-structures, and therefore 
upon the symptoms and signs of tabes dorsalis or dementia paralytica ; 
nevertheless, it may prevent the occurrence of a further reaction in 
nother area by killing the spirochetes. 

The fact, however, that antisyphilitic treatment has little or no 
effect upon the Wassermann reaction in dementia paralytica and in 
tabes dorsalis, must be explained on other grounds. It is possible that 
he degeneration of the nerve tissues continues the type of the initial 
reaction, and is thus “specific,” giving rise continually to the Wasser- 
mann | dy. On the other hand, a more probable explanation is to be 
found in the fact that antisyphilitic remedies do not readily obtain 
‘cess to spirochetes lying in the nerve-tissues; indeed, W. H. Willcox 
quoted in 15) has already demonstrated that, after treatment with 
ilvarsan, though all the viscera contained large quantities of arsenic, 
it was entirely absent from the brain. 

If, then, the focus of origin of the Wassermann substance lies within 
the essential tissues of the central nervous system, it will not be exposed 
to the action of antisyphilitic remedies, and will remain active in spite 
of treatment. Thus, the cellular infiltration of the meninges, dependent 
on the activity of this focus, will also remain unaffected by treatment 
and will determine that injury of the pial covering which allows the 
passage of the Wassermann substance into the cerebrospinal fluid. 

* Parasyphilis,” as we have endeavoured to show, depends upon an 
anaphylactic reaction in the tissues of the central nervous system, 
which have been rendered hypersensitive in accordance with their 
peculiar lymphatic distribution. Parasyphilis,” therefore, does not 
ditter from “chronic cerebral syphilis” in any essential pathological 
particular. It is merely a similar reaction in a different tissue. The 
word “ parasyphilis” suggests a concept which is entirely foreign to 
our view of the nature of these morbid processes; it should therefore be 
confined solely to the multifarious clinical manifestations which may 
arise from the reaction of hypersensitive nerve-tissues and neuroglia 


to the Spirocha te pallida. 
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CONCLUSIONS. 

(1) Parasyphilis of the nervous system is a purely clinical conception. 
It is a diseased state which may affect any part of the brain or spinal 
cord; the manifestations of tabes dorsalis and dementia paralytica can 
only be erected into two clinical divisions by an arbitrary selection of 
signs and symptoms. Some forms of progressive muscular atrophy, 
lateral and combined sclerosis, primary optic atrophy and_ periodic 
epileptiform attacks may be equally definite manifestations of 
parasyphilis. 

(2) Parasyphilis is slightly, if at all, amenable to antisyphilitic treat- 
ment with compounds of arsenic and mercury, probably because these 
bodies do not enter the essential structures of the central nervous 
systeln. 

(3) Parasyphilitic states are peculiarly liable to arise after mild 
syphilitic infection. Sixty per cent. of cases of tabes dorsalis have 
suffered from at most a primary sore, and in many instances the whole 
course of the initial infection was run under cover of a gonorrhaa. 

(4) In dementia paralytica and in active, untreated cases of tabes 
dorsalis and tabo-paresis, the cerebrospinal fluid yields a_ positive 
Wassermann reaction, often of great strength. 

(5) With acute or chronic syphilis of the nervous system, other than 
parasyphilis, the behaviour of the cerebrospinal fluid depends upon the 
extent to which the spinal cord and its membranes, including those of 
the brain-stem, are affected. Thus, most cases of meningomyelitis 
show a strong positive reaction in the cerebrospinal fluid, whilst cerebral 
lesions tend to give a weakly positive or even a negative reaction. 

(6) Antisvphilitic treatment has a profound effect on the positive 
reaction in syphilitic meningomyelitis, and the cerebrospinal fluid may 
give a negative reaction after a few months. 

But in cases of parasyphilis no obvious change occurs in consequence 
of such treatment, within any comparable period. 

(7) Whatever views may be held of the primary and secondary 
manifestations in syphilis, we believe that all tertiary and “ para- 
syphilitic ” manifestations are expressions of the reaction of hyper- 
sensitized tissues (“‘ hyperallergie ’). That is to say, during the previous 
stages of infection, the tissues have been so altered that they react more 
violently to a smaller dose of the spirochete or its toxins, 

Gummiatosis is the reaction of hypersensitized connective tissues and 
blood-vessels, whilst “ parasyphilis” is a hyperallergic reaction of the 


essential nerve-elements and neuroglia. 
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(8) The consequences of this hyperallergic reaction in the tissues of 
the central nervous system is death of any set of fibres or cells which 
happens to be attacked, and proliferative reaction on the part of the 
neuroglia within the same territory. 

Thus, the clinical manifestations of ** parasyphilis ” are an expression 
of the reaction and necrosis of hypersensitized areas of the nervous 
system, evoked by reappearance of the Spirochata pallida. 

()) This hypersensitive (“hyperallergic”) state of the tissues of 


1% central nervous system is produced, in all probability, by the 


passage of the spirochetes or their toxins up the nerves from the skin 
and mucous membranes during the secondary period. But it is also 
conceivable that it may be due to a slight ‘* encephalitis” during this 
stave of infection. 

The headache and lassitude, unaccompanied by any gross nervous 
lesions, Which so frequently oecur during the secondary stage, possibly 
represent clinically the period during which sensitization occurs. 

10) ‘Thus, parasyphilis is a clinical conception which comprises the 
manifestations of a series of diseased states. From the pathological 
point of view, the term is inadmissible. ‘These states depend on the 
reaction of hypersensitized tissues to the spirochrete or its toxins, and 
this reaction is as truly syphilitic as the production of guimmata. 

The ditterence between the consequences of the tertiary and of the 
‘parasyphilitic ” process lies in the nature of the tissues participating 
in the reaction. In the one case the connective tissue is capable ot 
repair, and the focus is readily reached by the remedial agents. In the 
case of “ parasyphilis,” reaction of the essential nerve-elements leads to 
their death, and antisyphilitic remedies cannot readily reach the 
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THE BRAIN OF A MACROCEPHALIC EPILEPTIC. 


BY J. WIGLESWORTH, M.D., F.R.C.P., 
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Part I.—Cuinicat History. 


Tue subject of this communication was 2 male epileptic who 
was admitted into Rainhill Asylum under our care in August, 1901, 
and died there in January, 1910. He was a single man, by 
occupation a piano-tuner, and his age on admission was 2s. His 
family history was good. His father was an intelligent man, a Non- 
conformist minister, and there was no record of insanity, epilepsy, or 
lied neuroses in the family. The patient himself had always enjoyed 
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good health, and had never had any serious illness except an attack of 
pleurisy. He was bright and intelligent as a child, and early showed 
promise of great musical ability, but he was always of a nervou 
e seems to have had 


excitable disposition. At the age of 9 vears | 
attack of petit mal, but the tirst distinct fit occurred when he was 16 
and since that time he remained subject to epileptic attacks at variab! 
intervals. For about a year before admission, the parents of the patient 
had noticed a gradual mental deterioration, which doubtless had bee: 
coming on insensibly for some time previously, but no attack of activ 


insanity occurred until ten days before admission, when he becan 


delusional. excited and threatening, which necessitated his removal t 
the asylum. He was on admission a man of good physique, 5 
10 in. in height, and 12 st. 10 Ib. in weight, with all his viscet 
apparently healthy. The limbs were well formed and symmet) 
there were no deformities of any kind The circumference his hi 
was 25 inches His mental condition was one of partial dement 
He was dull and weak-minded generally, slow of speech with | 
lonved rea n time, but was nevertheless fairl ! livent 1 wiy 
a good account of himself, and was a useful worke: H hist 


thencetorward was that of epi prt cs venera 
fits increased in spite of treatment by bromides, so that wherea 


the veal 1902 his fits had averaged 59 per month. thes 


increased in 1907 to 9 per month. Along with this went stead 
increasing Impairment of memory and intelligence: he ils hi 


periodical attacks of excitement, lasting for a few days at a time 
during Which he was violent and MLS, uch attacks USUATLIN 
leaving him on their subsidence somewhat duller than before. KLyven 
when at his best he was markedly irritable and quarrelsome and 
showed much emotional instability. The steady mental deterioration 
was well shown by the fact that when first admitted into the 
institution in 1901 he was a useful worker in the place, but by th: 
end of 1906 he had become useless as such, and in 1909 he had not 
sufficient mind to employ himself in any way. Concurrently with 
this his health gradually failed, and he finally died of an attack of 


broncho-pneumonia at the age of 37. 


AUTOPSY NOTES 


Autopsy twenty-two hours after death. ‘Temperature of mortuary 


40° F. Height 695 in.; circumference of shoulders 353 in.:; of 
head 253 in. No deformities. Skull markedly dolico-cephalic and 
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mmetrical; density average; average frontal thickness 6 mm. : 
‘ipital S mm. Dura mater congested, of normal thickness. The 
perior longitudinal and lateral sinuses contained dark fluid blood. 
ib-dural fluid clear and in slight excess. Pia-arachnoid very con- 
ted and somewhat adematous but showed no abnormal opacity ; it 
pped from the hemispheres a little more readily than naturally in 
frontal region and about naturally elsewhere. 
he brain generally was rather soft in consistence and somewhat 
elmatous. There was slight general wasting of the prefrontal region 
both cerebral hemispheres but little or no obvious wasting elsewhere, 
| there were no local surface softenings. The lateral ventricles were 
htly dilated, with shght excess of clear fluid. Large granulations 
present in the third ventricle, anterior part of the lateral ventricles 
n the lateral angles of the fourth ventricle. The main cerebral 
ries were normal in distribution and appearance ; veins congested, 
The bodily organs generally were congested but showed no features 
nterest The internal secretory organs all appeared to be normal. 
s of broncho-pneumonia were present in both lower lobes and 


patches of early atheroma in the thoracic and abdominal aorta, 


n the latter. There were no signs of syphilis. 
Weights of organs in grammes: Right lung 730; left lung 700 ; 
235: liver 1,100; spleen 125; right kidney 155; left kidney 155 


he weight of the encephalon, immediately after removal from the 


weight, unstripped of membrane 2.150 orm. 
nisplhe instripped =... UAT grm.; stripped grim. 

924 orm. ; = 900 erm, 

Cerebellum, pons and medulla, unstripped ... orn. 


The encephalon in this instance is thus 730 grm. above the average 
unstripped male encephalon, viz., 1,400 grm., as given by 
archand It mav be calculated from Marchand’s figures that 
orm. is the average normal weight of each unstripped cerebral 

sphe re, In this specimen this weight is exceeded I 338 and 315 
1 right and left hemispheres respectively 


The difference in weight of 25 grm. between the right and left 


emispheres can scarcely be looked upon as unusual in view of the 
e size of tl hemispheres, noi can the loss of 29 and 24 vrm 


sioned by stripping the right and left hemispheres respectively, as 
0 gym. is approximately the amount which the normal hemispheres 


In weight on stripping. 
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The normal ratio of the conjoined cerebellum, pons, and medulla t 
the cerebrum is given by Huschka as 13:87. In this specimen, th 
ratio being 10°6: 87, the weight of the cerebrum relatively to that « 
the conjoined cerebellum, pons, and medulla is in excess of the norma! 


Looked at generally the cerebral hemispheres are unusually long as 
compared with their breadth. The different parts, however, appear to 
be in about normal proportion, excepting that the fronto-polar region 
on each side strikes one as being decidedly broad, relatively as well as 
absolutely, the superior portion of each third frontal gyrus is somewhat 
defective, and occipital lobes are relatively somewhat small. 
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The cerebellum, pons, and medulla appear as regards their shape 
ind constitution to be in every way normally developed, and these parts 
ire well covered by the cerebrum. 

The encephalon is one of the largest—uncomplicated by any gross 
pathological change—of which there is any authentic record.’ It is 
of interest to note that in several instances which have been reported 
f extraordinarily heavy brains the possessors have suffered from 
epilepsy. 

The encephalon in this case much exceeds in weight that of the 
vreat majority of the 108 eminent men whose brain weights have been 
‘ollected by IE. A. Spitka | 18), the nearest approach to it, in regard to 
weight, viz., 2,012 grm., being that of Turgenev, the Russian poet and 
novelist. The cerebral hemispheres are also, on the whole, about the 
most generally complex in pattern which we have hitherto seen. So 
far as can be judged from the drawings they are more complex than are 
those of any of the eminent men illustrated in Spitka’s work, either 


those specially described by himself or by Retzius and others. 


THe DRAWINGS OF THE CEREBRAL HEMISPHERES. 


As illustrations supplementary to the photographs, drawings have been 
prepared something after the manner of Nohlbrugge {12) and |13] and 
of Cole |}. The se are freehand drawings based upon tracings of the 
photographs of the hemisphere. In the case of the lateral surface a con- 
siderable extension has been made towards the boundaries of the tracing 

»as to obtain in a single picture complete, or almost complete, views of 
the orbital surface, and of the fronto-polar and occipito-polar regions, as 
well as of the dorsal aspect of the hemisphere. The mesial aspect is 
shown in a similar manner, but as so much more of this surface, as 
‘compared with the outer, is almost flat a much less extension towards 
the boundaries of the drawing has been necessary. The drawings are 
thus, as Cole states with reference to his own, “a sort of Mercator’s 


projection, though, of course, not mathematically exact. . .. The 


We have been able to find records of three human brains only, whether accompanied by 
ithological change r not, of greater weight than the one under consideration, although 
is possible that there are others which have escaped our search. These three are as 
Ws 
(1) Van Walsem’s [22] case-—2,850 grm, 
(2) Sims’ [17] case—2,400 grm. (Quoted by Anton [1] and Kohlbrugge [12].) 


(3) A case mentioned by Hermann Pfister [16] 2,222 grm. There are reasons, however, 


for believing that there were gross pathological changes in this case, 
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longitudinal dimensions of the parts about the crest of the hemispher 
are unavoidably exaggerated ... but their transverse dimension 
radial in the drawing, are given as nearly as possible in their tru 
proportion.” 

The drawings differ from those of Kohlbrugge and Cole in that 
attempt has been made to give an adequate display of the sulci ar 
gyri of the under surface of each hemisphere by making a considerab 
extension in this direction of the drawings of the lateral and mes 
aspects. The position of borders, such as the superciliary and occipit 
temporal, can be seen on comparison with the photographs. 

The drawings are in three sets. In one set (figs. 1b, 2b, 34, 4/ 
the Arabic numerals without the letter m adjacent to them = shoy 
the estimated length in millimetres of the different sulci, or portion 
of these, against which they are placed. A small + is put again 
a point from which a portion of a suleus was measured to its extremit 
or from point to point along the sulcus. These measurements thus d 
not convey the idea of length from point to point, but from them may 
be gather d the estimated length of a suleus. The extent to which th 
drawings are necessarily inexact in certain places can be seen fron 
these measurements. 

The drawings give a more accurate idea of the composition of t 
sulci than do the photographs; annectants are usually more clearly 
indicated, and the representation of mere vascular grooves, which ma‘ 
appear as shallow sulci in the photographs, is omitted from the 
drawings. 

The Arabic numerals with the letter m adjacent to them indicate 
the estimated depth, in millimetres, of the several sulci at about th 
points against which the numerals are placed. Owing to obvious 
difficulties, however, all these measurements can onl be recarded as 
approx nately correct, and are me rely of relative value. 

The Roman numerals have been employed after the manner of 
Kohlbrugge and of Cole (the former uses Arabic numerals for this 
purpose) ils marks by which one may identify corres nding p mts in 
two views of the same hemisphere. For facility of reference in these 
very complex hemispheres a considerable number of these points have 
been indicated. Many of the sulci, or portions of these, appearing in 
different views of the same hemisphere may also be identified by thi 
Arabic numerals placed against them. 

In another set of drawings, viz., figs. la, 2a, 3a, 4a, the sulci, the 
identification of which is certain, or fairly certain, have letters placed 
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inst them corresponding to the letters used by Kohlbrugge in his 
wings. For the sake of clearness all the numerals referring to 
asurements have been omitted in this set of drawings excepting 
tain Arabic numerals, similar to those employed in the first set of 
iwings, Which have been placed against certain sulci referred to in 

text, the identification of which is doubtful, or to which special 
tention is directed. 

The third set of drawings, figs. 7 and 8, will be referred to under 
ut II. 

METHOD OF HARDENING THE CEREBRAL HEMISPHERES. 

The cerebral hemispheres were hardened in 5 per cent. formalin 
ter being stripped of their membranes, each hemisphere being laid on 
mesial surface supported by wool. This method was adopted because 
was originally intended to attempt micrometric measurement of 
tions from various regions of the cortex, and in order to obtain 

its comparative with other control cases it was considered advisable 
strip the cerebrum in the fresh state. Unfortunately, although the 

ie was fairly satisfactory for ordinary microscopical examination, it 


s found to be unsuitable for micrometric measurement. 


MEASUREMENTS OF THE CEREBRAL HEMISPHERES. 
These are in three sets. The second and third sets, particularly, have 
n made according to KE. A. Spitka’s |18) system. This author states 
t those measurements are best which can be reduced from absolute 
relative values wherein some unit of length, preferably the maximum 
rebral length, is used as a basis of expression rather than so many 


hes or centimetres. Hence centesimals of the le neth of the cerebrum 


used, so thet all brains may be compared, “no matter what their 
or what the degree of shrinkage may be, so long as there is no 

| distortion 

The method of hardening above described unavoidably leads to a 


tain amount of distortion of the hemispheres. Consequently it 1s 
ibtful if the measurements of these given below are of much value, 
rtly for this reason and partly because of the difficulty of finding 
ed points. In fact some writers advocate the abandonment altogether 
ny attempt at such measurements, believing that they are not only 
rthless but actually misleading. It is possible, however, that such 
isurements would be of some interest and value if compared with cor- 
yonding ones made upon hemispheres hardened in a similar manner, 


} 


which were originally not markedly atrophied or soft and flabby. 
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Measurements of the Cerebral Hemispheres. 


Compared with the average measurements, when obtainable, 
the brains of ten ordinary and normal individuals (Spitka | 15) ). 


the measurements are given in millimetres. 


I \ 
1. —Principal diameters, 
Maximum length . 216 223 172 
Maximum width . : 54 
Max 24 
By 
Cereb ! e 
Iaximum dey 0 13 
\ 
Mesial 
Ca 
il 
I? 2 
pl 2 
Sylvian 
II Arc l 
I ula 935 7 
| ila 9 ) 
Occipital sO 
Cere al (ex ( 
thet ront } 
Fron x 77 
Par ul lex 20°1 ai 20 
Occipita | 20°1 1-2 22 2 
III Hor il ¢ ta (exp! ( 
f tl ! t] 
Fr pha } 
(1 Li} poral | t 
| (2) Sy } viv 28°7 2°2 ) 
ateral 
I (3) Vent ‘ f t j 12-2 
(4) S in lvia | 
6) Fr ed of call ; 19 16S 2 
(7) Porta (foramen of Monro) 34°2 6 
(8) Dorsal end of central fissure — 
M ’ (9) Dorsal intersection of para 
Mesial 
: central fissure Os 
isper ‘ 
(10) Caudal edge of callosum .. o4 
(11) Occipito-calearine junction.. 
(12) Dorsal intersection of occi- 


Whatever view may be taken of the value of these measurements, 
a brief allusion may be made to one or two points revealed by them. 


~ 
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The length of the hemispheres as compared with their breadth is 
great, so that the cerebral index, viz., 55°6, is remarkably low. This 
nnot be wholly accounted for by the method of hardening adopted, 
by a tendency for the hemisphere to spread out flat and thin when 
son its mesial surface. It is almost certain that the latter method 
some influence in reducing the cerebral index, particularly in the 
of brains which show much wasting and dilatation of the lateral 
ntricles. Yet the cerebral index in this specimen, which was little 
sted, is decidedly smaller than is that of any of the other brains in 
possession which were hardened in a similar manner, and which 
re measured for comparison, in spite of the fact that many of these 
ntrol brains were much atrophied. 
he measurements (6, series 111) would suggest that the mesial part 
frontal lobe in front of the corpus callosum is relatively rather 
l, especially in the left hemisphere, but the remainder of the frontal 
n almost normal proportion. 
he occipital index apparently shows that the occipital lobe is 
vely rather small, especially on the left side. 
Other departures from the average in the measurements may per- 


ps be accounted for, or at least partly so, by a certain amount of 


GENERAL ACCOUNT OF THE CEREBRAL HEMISPHERES, 
In view of the clearness and sufficient accuracy with which the 
rse and dimensions of the sulci are represented in the drawings, no 
tematic description of these or of the gyri appears to be necessary. 


following veneral account will serve to direct attention to the main 
ures shown by the convolutional pattern of the hemispheres. The 
ntification of the sulci has been in some instances a matter of con- 
lerable difticultv, and we are much indebted to Dr. S. J. Cole for 
val help in this connection Dr. Wohlbrugge has also kindly 
he sulci. We are ourselves, however, entirely 
ponsible for all the opinions expressed. 
[In addition to comparison with the descriptions and drawings of the 
il pattern of the numerous cer bral hemispheres given by lWohl- 
e and | 13), indications of departure from the usual and 
rmal brain pattern, such as are regarded of importance by many other 
bservers, have been carefully looked for. ‘These have been summarized 
Mickle | 15 | as occurring in the following directions : (1) In superiority, 


idicating active development and high evolutionary grade. (2) In 


tortion of the hemispheres. 
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aberrant irregularity and bizarre arrangement of the sulci and gyri, wl 
is taken to signify formative activity, or over-activity but ill-direct: 
(3) In inferiority by defect: (a) either as a developmental defect, 
that there is persistence, more or less, of fietal characters in-place 
advance to adult form: (/) or as an evolutionary reversion to | 


tvpes of lower races of mankind, or to lower animal types. 


THE SULCI AND GYRI OF THE CEREBRAL HEMISPHERES. 


We will deal with the interlobar fissures first, and then with 


sulci and evri of the several lobes. 


The fissure of Syleius.—The general course of this fissure is 1 


] 


steeply inclined on the right side than on the left, but this is usua 


regarded as a normal difference between the two hemispheres bot] 
man and in most of the apes; the macaque, according to Cunning] 
9|, showing an exception in this respect. 

The main portion of the posterior limb of the fissure is, as is us 
considerably longer on the left side than on the right ‘The poster 
limb ends on both sides in a shorter descending and a longer ascendin: 
ramus. It seems doubtful how much of the latter really belongs 
the Sylvian system. It is broken by several deep interdigitations, at 


just above the mark 35 in the left hemisphere, and at a correspondi 

place in the right is a deep gyrus. Probably only the lower piece 

the apparent ramus, below the deep gyrus, belongs to the Sylvian; th: 


ary sulcus of the inferior parietal lobule. 


upper piece being a subsidiar 
although it does not actually join the sulcus interparietalis. 

In the right hemisphere the anterior limb possesses two ram 
posterior one, RK, which is short and deep—the apparent sulcus seen 
the photograph joining this is merely a vascular groove—and an ante 
one, R', having a forward and downward direction. On the left s 
the anterior limb shows only one well-formed ramus, K', the sulcu 
behind this, RK, representing the ascending ramus, being quite sma 
Further reference to these rami is made on p. 51. 

The suleus centralis, n. N'.—This suleus follows a fairly usu 
course on both sides, excepting that in the right hemisphere it 
straighter than is common, and the typical backward extension of its 


upper extremity 1S absent. Each suleus shows Se veral deep annectants, 


The Interlobar Fissures. 
} 
} 
} 
) 
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| the upper and lower buttresses of Symington and Crymble [19| are 
ther more distinct on the right side than on the left. 
The small sulcus, lettered N’, when in the position it occupies in 
e hemispheres, should probably be regarded as part of the 
rentralis, for we have found in several cases that a similar sulcus 
Is a@ posterior limit to the Betz-cell area. The sulcus in question 
m the left side, separated from the » sulcus by a narrow superficial 
the lower bridge of Mickle | 15}. The presence of such a bridge, 
broad, would probably be a mark of inferiority. 
Superticial union of the right s. centralis with the s. precentralis, 
1 with the Sylvian, by means of an intermediary sulcus (N') may 


be noticed. This union, when present, is regarded by Mickle as 


\ short, straight, smooth-walled s. centralis shallow relatively to 
s. interparietalis resembles that of lower apes, and it has been 
ted that in po rly-developed brains id in those of negroes the 


ntralis is less sinuous than normal. But Mickle | 15] states that this 
lition is not often a criterion of low type, for some decidedly inferior 
ns have sinuous or zigzag central fissures. In this case the right 
ntralis, although rather straighter than usual, is of relatively good 
th, is of wok ce pth, and possesses we ll-marked de p annectants. 
Phi fossa parce pu w. This is well closed on both sides. 
sulci composing the complex, as seen on opening up the fossa, are 
what diagrammatically shown in the drawings, for all the internal 
tunts are deeply placed. On the right side the dorsal elements 
ne the incisura are two in number (vr, w) and the anterior of 
' especially is of considerable length. On the left side there is 
one dorsal element, and this is short. The cuneo-limbic and 


-precuneal annectants are deep, and are very similarly disposed 


t two side 
The suleus calearinus, Right hemisphere.—The anterior portion 
\ mn passes forwards fora somewhat unusual distance anterior to the 


enium of the corpus callosum. The posterior portion curves markedly 
ynwards and backwards in the main part of its course, its lower end 
nding slightly forwards It is separated posteriorly by a broad super- 

posterior cuneo-lingual annectant from an undulating sulcus 
so probably forms part of the calearine system. 
lhe anterior cuneo-lingual annectant is somewhat small, and is for the 


st part deeply placed. Three small deep interdigitations are seen 


| 
ng the course of the posterior calcarine proper. 
} 
) 
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Left hemisphere-—The stem of the sulcus follows a usual cours: 
The posterior division passes at first downwards and backwards, ani 
then makes a sudden bend downwards and slightly forwards—th 
general direction of this portion of the suleus being very similar t 
that on the right side. The small sulci behind (marked ¢ 17 and ¢ 25 
probably also belong to the calcarine system. The anterior cune 
lingual annectant is small and deeply placed, the posterior is super 
ficial and narrow. 

In both hemispheres the stem of the suleus shows the norma 
obliquely downward cut into the brain substance, whilst the posterir 
portion, as is usual, incises the cerebrum at about right angles to th 
surface. 

On the right side the posterior calearine proper ends rather furthe: 
forwards than is common in the well-developed human brain. This 
together with the presence of the curving shallow sulcus behind 
separated by a broad superficial annectant, may possibly be some indi- 
cation of a phylogenetic reversion. 

In the left hemisphere the irregular arrangement of the posterior 
calearine and of the separate terminal pieces behind this is atypical, an 
perhaps may be regarded as a sign of aberrancy and inferiority. 

The sulcus collateralis, f, fe; and suleus rhinalis, y-~—The right 
s. collateralis must probably be regarded as being defectively developed 
It is in two pieces separated by a broad superficial annectant. Both 
portions of the sulcus are unusually shallow and are sinooth walled 
The suleus marked y 17 represents a s. rhinalis; between this and the 
main portion of sulcus / is a narrow superficial gyrus rhinencephalo- 
temporalis posterior. There is in this hemisphere a short incisura 
temporalis. 

The left s. collateralis is better developed than is the corresponding 
sulcus of the right side. It has a fairly usual course: is of good 
depth and shows three deep interdigitations in its posterior portion 
The sulcus marked y represents a s. rhinalis and there is a fairly } 
broad gyrus rhinencephalo-temporalis posterior, for the most part 
deeply placed, and a narrow gyrus rhinencephalo-fusiformis. No 
distinct incisura temporalis is seen in this hemisphere. The suleus 
rhinalis on both sides probably forms a partial boundary to Brodmann’s 
area of cortex No. 2s. 

The suleus cinguli, d. Right hemisphere-—The pars anterior and 
pars intermedia are typically placed. No definite Briicke of Eberstaller 
is seen along the course of these portions of the sulcus, although several 
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mall deep interdigitations are present. 'The pars posterior (d@ 15) is 
parated from the pars intermedia by a broad superficial annectant 


epresenting either Briicke III] or IV whilst a Briicke V (the gyrus 
cuatus anterior of Retzius), arches round the upper end of the pars 
posterior. ‘The pars intermedia forms a definite junction with the sulcus 
— (Ix) (see fig. 24). Such a union is shown in some of the 
iwines by khohlbrugge | 12) and | 13) of Malavan and Javan brains. It 
‘ked upon by Mickle [|15) as aberrant in the human brain and as 
nting to a phylogenetic reversion, although probably a junction of 
Av sulcus with the pars posterior of the sulcus cinguli would be 
reater significance in this respect. 
Left emisphere.—The anterior reaches of the suleus in this 
sphere must probably be looked upon as being duplicated, the 
marked d@ 28, 42 forming a s. cinguli superior. But below and 
d this, and having 2 somewhat similar direction in relation to the 
enu of the corpus callosim, is another but much shallower sulcus 
1) which may be regarded as part of the suleus cinguli. There ar 
deep interdigitations, but no definite Briicke occurs along the 
>of the pars intermedia and sulcus d 28, 42. But the lower and 
rior sulcus, d 44, has an almost superficial annectant crossing it at 
ik I, and it is separated from the puns intermedia by a surface 
tant at the mark Il. If this sulcus, ¢ 44, be regarded as part of 
cinguli then these annectants have the usual position of 
tuller’s Briicke Land Briicke II respectively. The pars posterior 
n two division horizontal and ascending—separated from each 
er by a Briicke IV. A Briicke V is also present. 
Dupheati n of the forepart of the s. cinguli appears to be comimone 
left hemisphere than in the right (Mickle | 15) and WNohlbruege 
2 and 13), end, when present, may be regarded as a normal dif- 
between the two hemispheres 
lick] 15 ites that it not infrequently difficult to appraise 
tly the enificance of certain appearances of the sulci. ** Like 
isin a sentence, their meaning varies with the context.” Duplication 
}) n { neull be taken case in point 
rie | rmial persisten n tl dult of a 
im ract na berrant formative vitv, but 
nterpretat np ubly only be placed upon the appearance if 
! fectiy revertin berrant 
lency. If these conditions evince a normal or high brain type, the 
plication of the suleus in question may probably be deemed to 
nifest fissure wealth 
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The Frontal Lobes. 


the most part typical on both sid 


The erternal Surface. The prece ntral svstem of sulel 
ds Gy) is well developed and is for 
The sulcus I’, placed rather far forward in the right hemisphere, is 
good example of the solco intlesso of Lussana, or inflected tissu: 
Savittal 


1] 


of A. Spitka or s. precentralis mesialis. The ramus 
precentralis superior is well developed in 


posterior (27) of the s. 
hi res. 

The s frontalis superior and H) is comparatively 
shallow in the right hemisphere as c 
association with the especially good development of the mud-front 


svstem in the former hemisphere. 


The s. frontalis mesialis is tairly well developed on both sides, ra 
better on the left than on the right. 

The sulci y and g* represent the s. pre ) / of 
authors. ‘The ramus horizontalis anterior of Eberstall form 
important branch of this sulcus. 

The p system of sulci (in part the frontalis medius) is unusuall 
vell developed on both sid In the right hemisphere the anteri 
ns of this svstem form a typical f nsistin 
a stem anda mesial branch. There is also a lateral brancl 
separated from the stem by an annectant, but the mesial branch in tl 
instance, as is commonly but not invariably the case s obviously t 


direct continuation of the main stem. The stem and mesial branch wel 


represent a sulcus identified by Bolk (3) with the s. recfus of iow 
apes. 
On the left side the arrangement is not quite so typical The st 


divides into a shorter mesial and a longer lateral branch, and it is 
these two is the direct continuation of the m: 


not clear which of 


stein. 
The sulcus g'—in part the s. precentralis infer appears 


he duplicated in the left he tispli re. Th posterior olf the two sulc 
superficially joins the N! sulcus, but a deep gyrus crosses the sulcus 


( 


/ 


almost opposite the lower end of the » sulcus. On the right sid 


the y' sulcus is single but is somewhat unusual. It appears to 


a lower portion of the s. prweentralis inferior forming an aberrant 


though shallow connection with the # sulcus and with the Sylvian fossa 


by means of an intermediary sulcus N', 
The inferior frontal svstem of sulei r, | is fairly typical in bot] 


hemispheres, but on the right side the different elements of the systeni 


are separate from each other, whilst on the left side they are Joined 
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The subfrontal region—using the term subfrontal according to 
Brodmann’s 6) meaning—is on the whole comparatively small and 


simply convoluted. The orbital (or inferior) operculum is well developed 


in both sides. On the right side the anterior limb of the fissure of 

Sylvius possesses two definite rami, R, R', enclosing between them 

i relatively moderate sized intermediate (or triangular) operculum. In 


left hemisphere this operculum is decidedly small, as there is only 
me well formed anterior limb of the Sylvian complex. The latter 
angement is probably more common on the right side than on 
left. The superior operculum is somewhat defective, especially 
ht hemisphere. The amount of exposure of the insula as 
nin the photographs and drawings 1s no doubt exaggerated owing to 
membranes having been stripped from the hemispheres before 
This would probably atfect the position of the temporal 
than that of the frontal opercula, and owing to a certain defect of 
@ intermediate and superior frontal opercula it is probable that in the 
ural state there was some undue exposure of the insula. 
\ sulcus diagonalis is not easy to identify with certainty in these 
mispheres. As WKohlbrugge 12) and (13) has suggested (and Bolk 
} agrees), a true s. diagonalis is part of the s. precentralis inferior 
th has become detached owing to the rising up of a gyrus in the 
epths of the latter sulcus. The sulcus lettered A in both hemispheres 
this specimen may probably be regarded as a s. diagonalis owing to 
position in front of the sulcus identified as the s. subcentralis anterior 
N), and owing to the close proximity of its lower end to the anterior 
Svivian ramus. 
A remark may here be made concerning the sulcus arcuatus. 
Cole {8 believes that the upper or horizontal limb of the arcuate 
ileus of lower apes is often represented in the human brain by a 
part of the s. frontalis superior. According to this view the course 
the s. arcuatus would probably be represented in this specimen 
} n the right side by the sulci lettered g', the lower part of g and H, and 
n the left side by those marked 4, g and I. 
The mesial surface. The marginal gyrt and paracentral lobules. 
This surface is comparatively simply convoluted in the right hemi- 
‘phere. In the left fairly-well developed branches marked 25, 27, 
constituting the mesio-frontal intragyral sulcus of Mickle (15) or fissure 
fronto-marginalis of Spitka' |18), divide part of the marginal gyrus into 


S au a F would probably be a more appropriate name for this suleus than 


. fronto-marginalis, in order to avoid confusion with the sulcus fronto-marginalis. 


| 
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two tiers. This sulcus on the right side is represented by the shallow 
furrow marked 27, and possibly also by the furrow marked 46 which 
makes a shallow connection posteriorly with the branch of sulcus d 
marked 16. The sulcus appears often to be better developed in the left 
hemisphere than in the right in common with the more frequent dupli- 
cation in the former hemisphere of the anterior reaches of the s. cinguli 


The suleus L of Wohlbrugge (cephalic paracentral of Wilder, 
s. paracentralis vel preparace ntralis) is not present in the left 
hemisphere, and the branch of suleus ¢ marked 16 in the right is 
probably placed too far forward to represent the sulcus. Wohlbrugge 
regards the sulcus L as of little Importance. 

The rostral sulci are long, simple and typically placed in the right 
hemisphere, but in the left, if the sulcus, d 28, 42 is to be looked upon 
as as. cinguli superior, only one rostral sulcus is present 

The left paracentral lobule is smaller than the right and is smooth 
On the right side the lobule is scored by a long branched upturn of the 
s. cingull. 

The orbital SULPACe, There Is some tendeney to keeling of this 
surface in both hemispheres. ‘Che orbital sulcus shows the usual trans- 
verse and sagittal elements. ‘The transverse element is of great leneth 
on the right side, and its outer end passes over the superciliary borde: 
for a considerable distance. The whole system, however, is much m 
complex in the left hemisphere than in the right, the sagittal elements 
being more numerous and more branched than is common in the former 
hemisphere, and they tend to almost completely insulate portions of th 


brain substance. 


Remarks on the Frontal J 


(1) The general size of these lobes is about normally propor- 
tionate to that of the remainder of the hemispheres. Mach hemisphere, 
however, is distinguished by the great breadth and complexity of its 
fronto-polar region in contrast to the condition of the subfrontal region 
which on both sides is partially defective and is relatively simple in 
pattern. There is now much evidence, to mention only that brought 
forward by Flechsig | 11), Bolton and >, and Brodmann 
show that the latest regions of the frontal lobe to develop, both onto- 
genetically and phylogenetically, are the subfrontal and prefrontal.’ In 


the cerebral hemispheres of the insane it is common to find one or other, 
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or both, of these regions especially atfected, either as a congenital defect, 
or as the result of loss due to cerebral wasting. In this particular 
specimen it is therefore of interest to note that whilst the prefrontal 
region is of great breath and is complex in pattern, the subfrontal 
is relatively defective and comparatively simply convoluted, 

2) The main sulei are for the most part deep, much curved, 
ind possess many secondary spurs. The development of the sulci 
has proceeded on fairly regular lines and, as we consider, in the 
direction of superiority. The only definite tendency to insulation of 
portions of the cortex has occurred in the right orbital region. This 
tendency to the formation of islands of cortex either by branching 
and re-umiting of primary sulei or owing to the presence of unusual 
ci, is looked upon by Mickle (15) as a sign of aberrant formative 
‘tivity As regards the external surface of the frontal lobes the left 
hemisphere appears to be slightly more complex in pattern than the 


rht, although in places the latter is a little better convoluted than 


its fellow With respect to the mesial and orbital surfaces of the lobes, 
the left side is decidedly superior to the right in convolutional 
complexity 

») The good development of the external sagittally coursing sulci, 
especially of the sulcus frontalis medius, which on the left side in this 


‘imen is remarkably well formed for a /e/# hemisphere, divides this 


part of each frontal lobe into four distinct, and for the most part, 
broad gyri. ‘The superior of these is still further partially subdivided 
by branch of the sulcus frontalis mesialis which is also rather better 
leveloped on left side than on the right. 

According to Wohlbrugg ls «this four tier type of external 
frontal cont ition is the common arrangement for the brains of 
Australians. Mickle | 15) states that, found in some criminals, lunaties 


ud mental defectives, it has been said to indicate marked aberrancy, 
rave reversion to’ the four 
tier tvpe of certain lower animals. Mickle himself, however, argues that, 
at least in many instances, this four (and five) trer type marks a higher 
than usual and not a lower brain formation, especially when due to 
division of the first frontal gvrus by unusual development of the 

frontalis mesialis. The same applies, although less convincingly, 
to the four tier form produced by marked development of the s. frontalis 
medius. The author quoted believes, contrary to Benedikt, that the 
latter is the more common arrangement, and this 1s in agreement with 


our own experience. The type thus formed has not infrequently been 
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seen in the larger cerebral hemispheres obtained at the Rainhill Asylum, 
and these hemispheres have, as a rule, belonged to people of originally 
good intelligence. Mickle, after concluding that instead of degradation 
and reversion, the four tier form must indicate in many cases a rathes 
high position in brain evolution, remarks that, “‘this is indeed com- 
patible with mental aberrancy, with unstable and labile mental 
activities, lively and powerful but not well directed—in a word, a brain 


function lacking in balance.” 


The Parietal Lobes. 


hie erternal The suleus lettered M forms a fairly typical 
s. subcentralis pe sterior in both hemispheres. 

The suleus post-centralis, On the right side a series of sulci 
make an almost complete boundary to the post-central gyrus, the 
annectants passing between this gvrus and the parietal lobules being 
narrow and mostly rather deep. In the left hemisphere the several 
elements of the post-central sulcus are for the most part widely 
separated from each other by broad superficial annectants Th 
superior branch (o) in this hemisphere shows the common arrangement 
of a stem bifureating at its upper end to embrace the extremity of the 
s. cinguli (d). The sulci marked 21 and 29 in the right and 
hemispheres respectively appear to belong to the post-central system, 
so that the inferior division of this suleus is seemingly duplicated on 
both sides, as occasionally occurs. The furrows marked 20, 24 and 30 
in the left hemisphere may perhaps be regarded as lateral branches of 
the s. post-centralis. The sulcus marked 20 on the left side (and 
more doubtfully that marked 15, 15, on the right) might be looked 
upon by some as constituting a form of s. retrocentralis transcersus 
of Eberstaller, although rather shallow for this suleus and placed 
somewhat high up in the hemisphere. Whatever name is given to 
this furrow there can be little doubt that, as Cole (8) has pointed out, a 
similar sulcus is of importance in the causation of the appearance of a 
large inferior Rolandie genu. Such a sulcus, as in this specimen, is 
usually better marked in the left hemisphere than in the right, pre- 
sumably owing to the greater length of the posterior limb of the 
Sylvian complex in the former hemisphere. 

The sulcus interparietalis. On the right side this consists of two 
independent portions, an anterior and longer (/) which is joined to a 
furrow taken to represent the middle part of the post-central sulcus, 
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ind a posterior and shorter (¢), the pars occipitalis or pare ccipital 
deus of Wilder. Behind the latter is a well marked s. occipitalis 
mscversus of Eeker Gn, m'). The suleus numbered 25 in front of 

e sulci ¢ and m may perhaps be regarded as a duplication of one or 
ier of these furrows such as sometimes occurs in complex brains. In 
left hemisphere the anterior division of the s. interparietalis is in 

) separate parts (/, /), the posterior of these being much shallower 
in the anterior. The posterior division of the sulcus e passes back- 
is and then rapidly downwards and backwards to join a typical 


italis transversus Gv, m'). The branch marked 17 behind the 


tter may probably also be regarded as belonging to the m system. 
‘rom the upper side of the s. interparietalis in both hemispheres 
prines a well marked branch, the ramus medialis primus (T). The 
fia fuis ) is short na deep, s Is sometimes the 
It is ty] ly placed on the let le, but is not so readily 
head n tne 1 


rom the under side of the / portion of the s. interparietalis in the 


hemisphere arise three rami ceutrales (ev, ¢). The anterior 
these rather unusually well developed and forins a boundary 
ipra-mareinal and angulat On the left side two 
i spring from the sulcus / a me from the suleus ¢ Phe 
of t e intl he phere also a long furrow 
The other sulci of this region can be more conveniently dealt with 
ne t temporal lobes 


Lhe / of the pari had lobes. R ght here. Whilst 


post r third of the precuneu tlmost smooth, the anterior two- 
rd e unusually complex. The lower sagittal division of the K 
ihpariete ns anteriorly the s. cingull 
tiv. 2A). The suleus is much branched and cuts off the greater 
t of the precu s from the evrus cingull 
Above this suleus are two more transversely directed furrows 
j K27 and 17) such as one may find in this region. These may be 


arded as suler pracune?. The upper part of the anterior of the two 


uci we think, however, forms a furrow which sometimes runs into or 
becomes a s eus wrietalis Siu r of Retzius. lieference IS avain 


made to this sulcus on p. 60, 

Left hemisphere.—The precuneus is more simply and uniformly 
‘convoluted than on the right side. The branches of the K system 
re quite independent of each other and of other sulci. The two 


lower of these form a su/cus subparietalis, but broad annectants pass 
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between the precuneus and gyrus cinguli. The remarks made cor 
7 and | 


cerning the sulci Kk 2 7 of the right hemisphere apply also to th: 


sulci marked Iv 33 and 25 (for sulcus 25 see tig. 44) in this hemispher 


The Te mporal Lobes. 


The Superior surface. On the right side one very lone anteri 
transverse gyrus of Heschl is separated from two smaller posterior gyi 
by a deep sulcus, the outer part of which cuts into the greater part 
the breadth of the first temporal gyrus. In the left hemisphere the: 
are only two transverse gyri of Heschl, a long anterior gyrus separat 
from a shorter posterior one by a sulcus which indents the edge of tl 
lobe. 

The lateral and SUITUCES. Right he NUS) here. The su 
temporalis superior, a—This consists of two separate parts. TT! 


anterior of these is placed relatively unduly close to the edge of thi 


} 


lobe and is deflected in the hinder part of its course towards thi 
Sylvian fossa, so that the anterior part of the first temporal gyrus 
narrow. Occasionally this detlection of part of the superior tempor 
sulcus is complete, the branch turning right into the Sylvian dept] 
Such ¢ np te deflection, when present, appears to be much commone) 
on the left side than on the right. It is regarded by Mickle | 15 
departure from the usual, which, other things being equal, in th 
{ 


direction of increased formative activity, and, although a deviation 


type, is vet not necessarily a sign of inferiority. But there are othe 


considerations which lead one to suppose that the condition may 

solmetimes mean the rsistence of an oceasional fuetal tendency. 
The posterior division of the sulcus is deep, and along its cours: 

several broad, deep annectants occur. It inclines away from the lin 


of the Svlvian fossa, givine ereat breadth to the hinder part of the first 


i 


temporal evrus. This part of the suleus sends off spurs upwards and | 


bifureation, forming a ne anterio) 


downwards, and ends posteriorly in a 
ascending limb («?) and a shorter posterior branch (@'). The anter 
branch, a, would probably be identified by Elhot Sinith | 10), and also by 
Kiikenthal and Ziehen,' as the sulcus gyri angularis, although Zucker- 
kandl 25) (and also Bolk | 3) for the gorilla) would regard t 
branch as representing this sulcus. Wohlbrugge | 12) and | does 


not name a determined furrow a sulcus evri angularis. ‘The reasons j 


| | 
' We have been unable to obtain access to Kiikenthal and Zichen’s yinal work, and 
are only’ acquainted with their views in so far as they are discussed by the authors quoted 
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: the identification of the anterior branch as the sulcus gyri angularis 
as Dr. Cole suggests, that it is the original continuation of the 
n part of the sulcus temporalis superior, and that it is found in 
older cortex (in which the sulcus first appears) common both to 
s and man, whereas the posterior branch is situated in, or near 
the newer cortex further back. As is well known, modern 
Jogical research has thrown much light on the order of develop- 
nt of the inferior parietal lobule, and the point above alluded to is 
hut another illustration of the fact that the identification of sulci on 
eround of mere topical considerations is apt to be fallacious. 
The horizontally directed branches marked 12, «', and 15 may 
ups be regarded as forming as. paricto-temporalis of Elliot Smith, 


ally separating the inferior parietal lobule from the temporal lobe. 


The sulci tem) medius and inferior (/'). The difterent 
ns of these sulei have a fairly typical disposition, and are mostly 
rate from each other, although some of the posterior branches of the 


‘us f/* join to almost entirely insulate a considerable area of smooth 


In th lore simply convoluted human brains the s. temporalis 
is often closely associated with the s. collateralis—an indication 
everting tendency In this hemisphere these furrows are widely 
ted The sulk i ial lobule are s and shallow. 
he suleus marked (also 19) appears to forma s. vce¢pitalis inferior 
Wernicke and | 5 | 
The s. temporalis tra ersus of Retzius, which commonly forms 
lv detinite boundary to a stinct histological area (area tempor 
se f Brodmann and of Elhot Smith), represented by il 
transverse branch of the anterior segment of the s, temporalis 
poralis superior, a.—Tins suleus is complex and is made up of 


ral irrecular branches, but the tirst temporal evrus is of more uniform 


th than in the right hemisphere. The part of the sulcus behind and 
w the posterior Sylvian termination is broken up and is unusually 
low. Hereabouts al t joins with other furrows to almost entirely 


ulate a shehtly Gepressed ave 1 OL cortex, Behind this shallow split-up 
on the sulcus divides into two terminal rami. The anterior of those 
probal ly be looked Upon as a sulcus wi angularis, This suleus 
shallower than is the corresponding one pf the right side, but it 
longer and reaches to within about 20 mm. of the superior border of 


the hemisphere. The horizontal portion of the sulcus marked a' forms 


= 
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together with the sulci lettered ), b a very typical s. parieto-tempora 
of Elliot Smith, although the latter elements (), >) may be regarded 
as. occipitalis lateralis of Eberstaller. The K shaped sulcus mark: 
a' 9, immediately above the posterior ascending terminal ramus 
appears to form a s. vccipitalis anterior of Wernicke. 

The sulet temporalis medius and inferior (f'). The branelhy 


of these sulci are fairly typically distributed, but are very numer 


Many are separate the one from the other, and are much forked a 
spurred, rendering on the whole the lateral and inferior aspects of t 
lobe markedly complex in pattern. One of the branches of the sulcu 
almost joins the s. collateralis. The s. temporalis tranusversus, apy 
ently composed of transversely directed branches of the superior at 
middle temporal sulci, is more irregular than is the corresponding su 
of the right hemisphere. The deep sulcus marked f° (also 45) is apy 


ently a s, occipitalis of Wernicke and Elliot Smith 


The Occipital Lobes 


The external surface The furrows of the mesial aspect of thes 


lobes are fairly typical in distribution, but the arrangement of the sulei 


the external surface of the lobes in this specimen, as is not infrequent! 
the case, is not easily reconciled with any of the recognized descript 


of the sulei of this region. Dr. Wohlbruege has been kind en 
to letter the sulci of this region in these hemispheres according 
the system used by him, and he has made the following obs 
vations : 

In every large brain a duplication of sulci may be seen, especially 


in the parietal and occipital regions. The suleus 4 (which we hav 


referred to as forming aes. we upitalis luteralis of Liberstaller) may 
be doubled in one or both sides. In this specimen the sulcus is tripled is 
each hemisphere. If the suleus 6 is doubled the sulcus « is likel 


to be duplicated also, as in the right hemisphere in this case, the lowei 
branch probably belonging to the ¢ system (s temporalis medius). In 
the left hemisphere this suleus appears to be like a duplication of 
sulcus 6. The sulcus « is also double and united with the / sulei in 
both hemispheres. The sulcus uw is single on the right side but 
duplicated on the left. No suleus which has the typical direction of 


as. paramesialis is present in either hemisphere. 
Remarks on the Parietal, Temporal and Occipital Lobes. 


The general size of the parietal and temporal lobes of both hemi- 
spheres appears to be about normally proportionate to that of the 
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Linder of the hemispheres. The lateral surface of the occipital lobes, 
ever, strike us as being relatively somewhat small in both hemispheres, 
ueh the latter well covered the cerebellum in the natural state. 
[lis relative smallness of the occipital lobes is by some regarded as 
ndication of good cerebral development, although, on the other 
l, relative defect in size of these lobes is not infrequently seen 
ferior brains. 
The parietal lobes —The post-central gyrus, especially in its upper 
middle parts, is rather broader on the left side than on the right, and 
ore split up by cross sulei. This, however, is a common and 
mably normal difference between the two hemispheres. 
Owing to the different position in the two hemispheres of the 
ponent parts of the sulcus interparietalis and of the Sylvian fossa, 
ie certain differences on the two sides in the shape, and to 


extent in the size of the superior parietal lobule and of the 


ior parietal lobule. But these differences are 
nes and doubtless quite within normal limits. Thus, whilst the 
and aneula evri cover m ch the same extent of surtace 
hemispheres, on the right side the portion of the former gvrus 

nt of the posterior ascending Sylvian ramus Is much narrower than 
portion in the left hemisphere, but the deficiency in this direction 
tly compensated for by an increase in height. The reverse 


s, though to a less extent, to the angular gyrus, Le... what 


rus lacks in height n the richt hemisphere Is compensated 
| nerense n breadth. The post-paretal gyrus of the right 


phere is distinctly Inrger in every direction than that of the 
he superior parietal lobule is of a very uniform breadth on 
eht side, but on the left lobule s broader tront and 


wer behind as compared with its fellow of the opposite 


is of interest from the evolutionary aspect to note that the 

terior part of the inferior parietal lobule—a region of the human 
n which, according to Flechsig (11), is very late to mvyclinate, 
which is relatively small in apes—is exceedingly well developed 
egards size and complexity in both hemispheres, but especially so 
right. 

lhe hinder part of the superior parietal lobule and of the precuneus 
ars to be large as compared with the fore part, particularly on the 

ht side. This is also of developmental interest. As Cole (8) has 


nted out, “ the sulcus parictalis superior probably marks the boundary 
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between an area of earlier myelination in front and an area of 
mvelination behind. The area in front is a region which attains a hiv) 
degree of development in the gorilla.” In this specimen the ant 
and superior sulci of the K system (N27 on the right side and Wh: 
the left) are probably the furrows partly separating these two a 
Which, according to Flechsig 11), mvelinate at different dates 
probably also they do the area parietalis superior B trom the 
named area A of Elliot Smith, regions which this observer 10) bel 
to be structurally distinct. In these hemispheres the region behind 
sulci just referred to is of large size as compared with the region in fi 
As regards their convolutional pattern the parietal lobes in gen 
may be said to be markedly complex, and the sulci are for the most 
developed on regular lines. Secondary spurs are numerous and mar 


the sulci are much curved, but some, especially of the inferior lob 


are relatively rather shallow. Attention has already been direct 
the ipparent duplication of certain sulei, parti ‘ul uly in the right he 
sphere; in fact the latter hemisphere appears, on the whole, to be n 


complex than its fellow. 


Duplication of the ordinary furrows Mickle (15) appears to regard 


as abnormal, as being indeed a perversion of developmental a 


excessive in degree, but lower in kind or grade, ill-directed and aber 
But it seems to us that if this duplication has occurred in ar 
manner—as in most places in this specimen t should be looked u 


rather as a sign of superiority, especially as It is apt to occur 


hemispheres of a highly complex convolutional pattern. 

The tendency to separateness of the ditlerent clements of the ] 
central and interparietal systems of sulci, especially on the leit 
might be regarded by some as an indication of under persistenc 
foetal chavacters owing to developmental failure, but judged by 
context, ie., by the complexity of the hemispheres conerally, 


consider that this should more prob: 


vy be looked upon as a sign 
increased formative activity in the direction of superiority. 

In neither hemisphere is there any vendency to the formation 
what Mickle | 15) has termed a reversed occipital or posterior parict 
operculum, This author regards such an appearance as a manifestat 
ot over-activity on the part of the pari tal with some relative defect 
activity of the occipital region. The absence of such a formation 
this specimen can probably be accounted for by the fact that t 
developmental activity of the occipital lobes, judging by the duplication 
of many of the sulci of their outer surface, has been as great, or almost 


as great, as that of the parietal. 


— 
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The Te mporal Lobes. 
hese appear to call for little comment. The different sulci are on 
whole well developed, so that the several gyri are fairly distinctly 
ced off from each other. The left temporal lobe is decidedly more 


} 


plex in pattern than the right, secondary spurs and forkings of the 


being more numerous in the former hemisphere. ‘This difference 
een the temporal lobes of the two hemispheres of the same brain 
bably not uncommon. 

The somewhat aberrant direction taken by the first part of the 

emporalis superior in the right hemisphere has already been 
oned. 

There is an even more marked tendency to separateness of the 
ent elements of the sulci of the temporal lobes than of the parietal 
,and we think that the interpretation which was placed upon this 
e instance of the latter lobes applies also to the former. At the 
time we consider that there is greater irregularity and aberrancy 

sulci in the temporal regions, on the whole, particilarly on the 

side—as shown by the numerous spurs, forkings and tendency to 
lation of areas of cortex—than occurs in any other part of the 
spheres. 

The external parceto-t cipital annectant yyre. There is no clearly 

onizable sulcus dunatus of Elliot Smith in either hemitsphe re, and 
which may be regarded as homologous with an “ affenspalte ” are 

ult to identify. In the left hemisphere, however, it may perhaps 
d that the suleus marked 17 and the anterior part of sulcus 
similar relationship to the s. oceipitalis transcrersus to that 
the “‘atfenspalte bears to this sulcus. 

Qn the left side the course of the external paricto-occipital annectant 
‘an be traced with some definiteness. The first annectant passes 


nd the extremities of the ascending limb Gn’) of the s. « cipitalis 


ersus and of the parteto-oce(pital fossa, and is bounded anteriorly 
hort processus acuminis (¢') and by the dorsal continuation of one 
precuncal sulci. Vhe second annectant, superticial and of con- 
ible size, forms loop round the end of the ad nding linib ) 
ipitalis transeersus, and is bounded in front by branch of 

ilcus identified as the s. ipilalis anterior of Wernick uv 9). 
third annectant passes across and around the anterior end of thi 


pitalis lateralis of Eiberstaller (4) and is bounded anterior|, by 
hes of the superior and middle temporal sulci. 


In the right hemisphere the course of the parieto-occipital 


| 
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annectants is difficult to follow with any degree of certainty exce; 
that of the first which is a broad irregular gyrus passing round 
extremity of the upper branch of the s. oce/pitalis transversus 
But this gvrus is broken up by branches of the parieto-occipital com 
and by sulci of the superior parictal lobule. 

Zuckerkand|) (25) has traced the course of the parieto-ocei) 
annectant gvri inapes with much plausibility, but the attempt to ider 
these annectants in the human brain in every instance appears t 
apt to lead to confusion. It seems by no means always clear whi 
which. In our experience the course of these annectants can 
infrequently be more readily followed on the left side than on 
right. 

The insula: coneealed areas of the fr fal and part tal 
The limbic and olfactory lobes.—TVhese parts, so far as can b 


hemispheres, norn 


without damage to the specimen, are, in bot 
developed, have a size proportionate to that of the rest of 
hemispheres, and show a convolutional pattern of at least aver 


complexity. 
SUMMARY AND GENERAL REMARKS. 


(1) The cerebral hemispheres are of good general shape, and 
ditferent lobes of each hemisphere appear to bear about a normal } 
portion to one another, excepting that the occipital lobes are relat 
somewhat small. The subfrontal region on each side is a 
small and simply convoluted, but the deficiency of this region 
relative only. 

(2) The convolutional pattern of the hemispheres as a whok 
exceedingly complex, and in the distribution of the several sulci litt 
beyond the following has been detected which can be regarded 
definite marks of inferiority. The right sulcus collateralis may be sa 
to be defectively developed, and some signs of reversion or aberran 
are shown by the calcearine sulci, and perhaps by the right su/; 
cinguli. There are tendencies to insulation of areas of cortex in th 
right orbital region and in the temporal regions; also to irregularit 
and aberrancy of the sulci in the latter regions, particularly on the left 
side. Some indications of defective formation or aberrancy of sulci 
however, are to be found, we believe, in almost every human hen 
sphere, no matter how good the development in general may be. Thi 
duplication and triplication of the sulci such as occurs, especially in thi 
occipital and parietal lobes in this specimen, we prefer to regard, for t] 


reasons given, as departures in the direction of superiority. 
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Many of the sulci are much curved, and on the whole they 


he average normal in depth, whilst having a depth 


tainly exceed the 


for the most part, is normally proportionate to each other. In 


however, th sulci are what shallow : €.2., of the 


left inferior parietal lobule, a portion of the left sulcus 


talis, and the posterior part of the stem of the left sulcus 


1) Certain differences exist in the convolutional pattern of the two 


heres. ‘These have been fully detailed in the foregoing pages, 
msider that in most instances they are only such as are very 


nly found between two hemispheres of the same brain, and that 


ibly they can be regarded as normal ditferences. 
Pang EXAMINATION. 
method of hardening the hemispheres employed and the reasons 
have already been stated. \s it was desired to preserve one ol 
tnispheres as an almost complete museum specimen, the majority 
blocks for microscopical purposes were removed from the left 
spher 
Sections, cut in paraffin, from the various regions were stained, after 
s method, with polychrome blue or thionin, and also for showing 
-vessels and neuroglia by the Heidenhain iron-hematoxylin 


thod, followed by counter staining with eosin. The latter method 


which is often an advantage 


to stain normal neuroglia fibrils 
Ist giving am adequate display of all actively proliferating and 
blocks were examined from the two cerebral 


In all thirtv-seven 
the left and eight from the right. It 


spheres, twenty-nine trom 
nnecessary to detail the regions from which these blocks were 
‘t site of most of them is marked on the drawings 
u 7 and &) by a dotted line, against which a number is_ placed 
licating the type of cortex found in the different situations. The 

erals correspond to those used by Brodmann | 6) in his map of the 


tribution of the histological areas of the human cerebral cortex. 


The microscopical findings in this case are 
Firstly, as an exaniple ol unusually larve 
From the 


of interest from two 


parate pomts ol view. 
ebral hemispheres, and secondly, as a case of epilepsy. 
ispect, the app arances which othe r observers, and particularly 


ner 21), consider to be characteristic of epilepsy were carefully 


superior, 
| 
| 


ORIGINAL ARTICLES 


AND CLINICAL CASES 


vii vin x x! xu xu xIV XV 
+e 


"1a. 7.—In this and the following figure 


roscopical examination is indicated by : 
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looked for during the examination of the sections. Allusion will be made 
to these in the course of the description which will be given under the 
lowing headings :— 
(1) Types of cortex and their distribution. 
(2) Structure of the cortex. 
(8) Pathological changes. 
(a) The meninges. 
(}) The nerve-cells. 
(c) Gliosis and atrophy. 
(¢) The blood-vessels—(i) structural alteration; (ii) perivascular 
and pericellular elements; (iii) congestion ; (iv) intra- and 
extra-vascular clotting. 


(1) Types of Corter and their Distribution. 
The different types of cortex found in all the regions from which 
blocks were cut are readily recognizable as usual to those regions, and 
n harmony with Brodmann’s map of the distribution of the cortical 
fields of the human cerebral hemisphere, so that it may be said that 
the distribution of the different types of cortex in this specimen is 
normal, in at least so far as the hemispheres have been examined. 


(2) Structure of the Cortex. 

As regards its structure, the cortex of all the areas examined 
appears to be almost, if not quite, normal. The several lamin of the 
cortex, so far as can be judged without micrometric measurement, are 
of good depth, and the individual nerve-cells are for the most part well 
formed. No cells were found in any region which could with certainty 
be described as under-developed, cells such as are commonly seen in 
cases of idiocy and imbecility. In the inferior parietal and middle 
temporal regions, however, the majority of the cells, particularly the 
smaller and medium-sized ones of the pyramidal layer, and many of 
those of the polymorphic layer, are somewhat globular or flask-shaped. 
As, however, degenerative change in the nerve-cells of those regions is 
considerable, it is impossible to state confidently that the shape of the 
cells, as above described, is due to congenital defect, and not to patho- 
logical alteration. At the same time it may be mentioned that, in our 
experience, under-developed cells are not infrequently met with in the 
brains of the insane in the inferior parietal and middle temporal regions, 
particularly in the latter. 

The persistence of nerve-cells in the molecular layer, as seen by the 
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ordinary staining methods and the presence of subcortical nerve-cells, 
are conditions usually regarded as stigmata of defective nervous develop 
ment. In this case the only situation in which definite nerve-cells car 
be recognized in the molecular layer—and they are few in number 
the para-insular region, and the only one in which subcortical nerve-cel! 
are present in any considerable quantity is in the anterior part of th 
area frontalis granularis. 

The nerve-fibres, even by such an imperfect method for thei 
display as that of the iron-hwmatoxylin method of Heidenhain, ar 
seen in abundance, and, excepting where associated with areas of local 
atrophy, they have an apparently normal appearance. In particular, it 
may be stated that the tangential fibres of the molecular layer exist in 
great numbers, especially in those regions such as the central gyri and 
parts of the occipital lobe where normally their presence is readil) 


demonstrable. 


(3) Pathological Changes. 


(a) The meninges.—Owing to the membranes having been stripped 
before the blocks were removed, only small portions of these can be 
seen along the sulci in some of the sections. When present, thé 
meninges show considerable congestion, some fibroid thickening, and 
small-cell infiltration, but no hemorrhages. A small amount of amor- 
phous epicerebral exudate was found below the pia in one section from 
the left occipital region. 

(b) The nerve-cells.—The nerve-cells show more or less marked 
degenerative changes, chiefly of a chronic nature, in the majority of the 
regions examined. With the exception of the Betz-cells of the pre- 
central gyrus and the cells of the cornu ammonis, to which special 
reference will be made later, the cells most affected are the smaller, and 
to a less extent the medium-sized cells of the pyramidal lamina, although 
in places many of the cells of the polymorphic lamina are swollen 
and vacuolated. Nowhere, however, is any great loss of cells apparent 
excepting in a focus of atrophy in the post-central gyrus. The 
changes just mentioned, although not anywhere very marked, are 
most prominent in the following regions: the mid-frontal gyrus (area 
frontalis granularis) ; the inferior frontal (area opercularis) ; the middle 
and inferior temporal areas. They are next most marked in the pre- 
frontal region (area fronto-polaris) ; the inferior frontal (area triangu- 
laris), and remainder of the frontal lobe examined including the pre- 
central gyrus, and in the inferior parietal area. They are least evident 
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in the various parts of the occipital lobe, in the post-central gyrus, in 
the gyrus of Heschl and superior temporal area, and in the para-insular 
and ectorhinal areas ; in fact, the nerve-cells in many sections from the 
several last-named regions may be described as almost normal in 
appearance. It is of importance to note that in all parts where the 
nerve-cell changes are most marked, these changes are generalized rather 
than focal in nature, excepting in the area of atrophy of the post-central 
eyrus, to which allusion has been made. In certain parts where spaces 
exist between the nerve-cells, which might possibly be mistaken for areas 
of loss of nerve-cells, such spaces are normal to the type of cortex 
found in this particular region. 

The Betz-cells—These in all parts of the precentral gvrus examined 
re affected, and more so than the cells of the other lamine of this 
region. Few, if any, of the hundreds of cells examined can be said to be 
normal; all show, at least, some chromatolysis, and great numbers of 
them have reached an advanced stage of degeneration. Many of the 
cells are swollen, whilst others are shrunken and are deficient in 
processes. Some cells stain deeply and diffusely, so that no definite 
chromophile elements can be distinguished. In the majority of the 
cells, however, the stainable substance is very deficient; the chroma- 
tolysis is sometimes diffuse or central, but in most cells it is of the 

mal type. The nucleus of the cell is in some instances swollen, 
but more often it is shrunken; frequently it is displaced, and in many 
cells partially extruded. In view of the fact that the patient suffered 
from epilepsy, it is of interest to specially note that the affection of the 


Betz-cells is much ce 


vreater than is that of the homonymous solitary cells 
f Meynert, in other regions which are for the most part practically 
normal in appearance. 

Gliosis and atrophy. Sclerosis of the outer layer of the cortex 
is regarded by Bleuler 2) as characteristic of epilepsy, and in fact as 
in essential factor in the pathology of the disease. In this case a small 
umount of subpial neuroglial felting, forming a thin surface rim, is 
present in all the regions of the cortex examined, being most evident 
n the cornu ammonis and neighbouring subicular region, in the gyrus of 
Heschl, and in the para-insular region. Insome parts also a few—usually 


i very few—proliferating glia-cells can be seen in the zonal layer. At 
no other level of the cortex, and in no part of the white matter in any 
region of the neopallium examined is there any definite proliferation 
of neuroglia, unless the moderate increase of the elements described 


below as “ perivascular’ and * pericellular”’ can be so regarded. 
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Turner | 21} states that in none of his cases of epilepsy was the glia! 
increase considerable—not indeed greater than is usual in cases of chroni 
insanity—and, if the cornu ammonis and gyrus dentatus be excluded, thi 
same may be said with regard to this specimen. 

The cornu ammonis.—Sclerosis of the cornu ammonis is regarded by 
many as highly characteristic of epilepsy (Worcester | 24), Turner | 21 
Turner found this condition in 48 per cent. of his cases, and he state 
that the microscropical appearances are chiefly of a negative characte! 
“There is no increase of glia, the nerve-cells are few in number, and 
those present are generally degenerated, the vessels lie in wide lymph 
spaces and are collapsed and atrophied, or may have undergone hyaline 
degeneration. Small hemorrhages are generally found in the cortex.’ 

In this case the cornu ammonis appeared to the naked eye to bl 
normal in both hemispheres. Only that of the left side was examined 
microscopically, and in this a very definite lesion was found, which, how 
ever, differed in appearance from that described by Turner | 21). In thi 
cornu ammonis, gyrus dentatus, and to a less extent in the subiculum, 


there is below the condensed surface rim of glia already alluded to 

marked generalized proliferation of glia near the surface and extending 
to a considerable depth, but there are no surface granulations. In 
addition to this, but separated from the more superficially proliferating 
glia is a deeper and extensive area of gliosis involving the greater part of 
the cornu ammonis and gyrus dentatus. In this area ghia-cells are seen 
in all stages of formation. Most of them are giant cells, some with a 
large amount of lightly staining cytoplasm and with processes in 
various stages of condensation, others with a little darkly staining 
cytoplasm and numerous darkly staining processes. The glia-cells 
are massed chiefly around the blood-vessels and many processes are 
seen passing from them to the latter. The area appears to have started 
from several distinct foci. The nerve-cells of the stratum granulosum 
and stratum pyramidalium are in abundance, and although many 
of these are degenerated, they do not appear to have suffered any 
actual loss. The blood-vessels are not collapsed but well fill the lymph 
spaces, which are nowhere dilated. The vessel walls show only a 
moderate amount of hyaline degeneration and thickening. There is 


much congestion of the vessels, but there are no signs of intravascular 


clotting and no hemorrhages. The condition is a definite gliosis, 
possibly following minute softenings, but of the latter there is no present 
evidence. 

Several small areas of atrophy with little or no active gliosis ar 
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present. The largest of these is in the post-central gyrus near the 
top. It is an irregular wedge-shaped area involving all the laminwe 
if the cortex down to and including the granule layer. The atrophic 
patch contains a few scattered and stunted nerve-cells, and the 
lamination on either side of it is much disturbed, but there is little 
elial or vascular proliferation. Another area of atrophy was found 
n the precentral gyrus near the top. This is situated in the white 
matter and shows spaces crossed by swollen and varicose nerve-fibres. 
Other small areas of apparent atrophy without gliosis are seen in the 
white matter of the post-central gyrus, mid-temporal and prefrontal 
sions, but most of these are so minute that the possibility of their 
being artefacts cannot be altogether excluded. 

(d) The blood vessels.—(i) Structural alteration.—There are no 
igns of endarteritis and the capillaries are practically normal. The 
nly distinct change is some thickening and hyaline degeneration of the 
microscopically) larger vessels. This varies considerably in different 
ions; it is usually slight and nowhere very marked. The vessels of 
the inferior parietal region are more affected than those elsewhere, not 
ven excepting the cornu ammonis, and those of the right prefrontal 
egion are rather more involved than those of the left. 

(i) Perivascular and pericellular elements.—The smail perivascular 
lements are in general moderately increased in number. They adhere 
» the distal wall of the lymph spaces and are of various forms and 
ining reaction. Some appear to be lymphocytes and others, showirg 
traces of cytoplasm, are probably neuroglia-cells, and possibly, as Turner 
21) believes, mesoglia-cells of Ford Kobertson. These elements are 

ist numerous about the medium-sized vessels of the white matter and 
least prominent about the capillaries. There are no plasma-cells. The 
pericellular elements appear to be of a nature similar to the perivascular, 
nd whilst nowhere very numerous, are most conspicuous in those 
recions showing the greatest amount of degeneration of the nerve-cells. 

(iii) Congestion.—The veins and capillaries are intensely congested in 
most of the regions examined, but least so in the occipital region. The 
upillaries, owing to their engorgement, seem more numerous than normal. 
Che distended veins, for the most part, completely fill the lymph spaces, 
but no varicosity was noticed. One or two minute capillary hemor- 
rhages were found in one block from the precentral gyrus. 

iv) Intravascular and extravascular clots.—In view of the important 
role which Turner | 21) believes these clots to play in the causation of 


epilepsy, they were looked for with special care. Turner's thesis is that 
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“epilepsy is a disease occurring in persons with a defect of the nervous 
system, either congenital or involutional, in whom also there is an 
abnormal state of the blood, characterized by a special tendency to clot- 
ting; and that the fits . . . owe their exciting cause to sudden stasis of the 
blood-stream in some (generally limited) portion of the cortex, resulting 
from the blocking of cerebral cortical vessels by these aforementio ied 
intravascular clots.” 

Clots having features similar to those described by Turner as 
occurring with such frequency in epilepsy, and which he believes to be 
the result of a vital process, were found in some vessels in many of thi 
regions examined. No fibrin formation was seen in any of the vessels, 
the clots taking the form either of minute round deeply staining 
granules or of larger, more or less spherical, hyaline bodies, or again of 
a finely granular fainter staining débris, sometimes immediately outsid 
the vessels. The thrombosis, however, as seen by the staining methods 
used, was not anywhere very marked. In a given section from many of 
the regions perhaps only one or two vessels showed any evidence ol 
intra- or extra-vascular clotting, and often this was slight. No thrombi 
at all were seen in or around the vessels in sections from the following 
regions; three out of five blocks from the left prefrontal region, the 
block from the anterior part of the area frontalis granularis, that from 
the upper part of the post-central region and all the blocks, excepting 
one, from the occipital and pre-occipital regions of both hemispheres 
The clotting is slight but distinctly evident in all sections from the 
parietal and temporal regions excepting the middle t mporal, 
where it is a fairly prominent feature. The vessels showing the 
greatest amount of clotting are, on the whole, those of the precentral 
gyrus, but even here much variability exists in different parts. The 
thrombi are more numerous in the vessels of the white matter than in 
those of the grey. On reference to the account of the regional distribu- 
tion of the nerve-cell degeneration (see pp. 66, 67), it will be observed 
that there is no constant relationship between the severity of such degen- 
eration and the amount of intravascular clotting as seen in the sections. 


SUMMARY OF THE MIcRoSCcOPICAL APPEARANCES AND REMARKS. 


(1) The presence of a considerable number of subcortical nerve-cells 
in the anterior part of the area frontalis granularis, and of a few nerve- 
cells (seen by ordinary staining methods) in the zonal layer of the 
para-insular region, together with the somewhat more doubtful existence 
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of under-developed nerve-cells in the inferior parietal and mid-temporal 
regions, are the only evidences found of defective nervous development. 

(2) Otherwise the cerebral hemispheres, so far as examined, appear 
in every way to be normally constituted, and their great size and weight 
cannot be accounted for by the very slight increase in neuroglia and 
thickening of the vessels which existed. 

(3) Certain abnormalities were found, however, which are obviously 
the result of pathological change. 

(a) The lesion of the Betz-cells is remarkable in that almost all the 
cells examined are more or less profoundly affected, in great contrast to 
the condition of the great majority of the homonymous solitary cells of 
Meynert in other regions. The presence of an immature form of Betz- 
cell, characterized by its similarity to that seen in an early stage of 
ixonal degeneration, is regarded by Turner | 21] as an expression of con- 
venital defect of the nervous system, which is of primary importance in 
the etiology of epilepsy. In our experience betz-cells, either of an 
axonal type or otherwise congenitally defective, are almost constantly 
found in the precentral gyrus of idiots and low grade imbeciles, whether 
the patients have suttered from epilepsy or not. But it may well be 
that in this case, and probably in other cases of epilepsy occurring 
in subjects whose brains are apparently not at all, or only slightly, 
congenitally defective, the appearances seen in the Betz-cells are of a 
degenerative nature, the result of prolonged exhaustion occasioned by 
the epileptic discharges. One of us at least (J. W.) inclines to the 
view that the fons et origo of epilepsy must be sought for in the 
instability, and consequent loss of control, on the part of the higher 
motor nervous arrangements rather than in the congenital defect of 
the Betz-cells themselves. 

()) Other morbid changes, particularly in certain areas, and affecting 
especially the smaller and medium-sized cells of the pyramidal layer, are 
present, but these appear, for the most part, to be the expression of a 
veneralized degeneration process rather than focal lesions due to local 
vascular occlusion. <A certain number of limited areas of atrophy, 
however, do exist—one in the grey matter of the post-central gyrus 
und others in the white matter of various parts—but these, although of 
nterest as local changes, are not numerous, considering the number of 
sections examined, and as compared with their frequency in the cases of 
epilepsy described by Turner | 21 

(¢) Apart from the area of pronounced gliosis found in the cornu 
ammonis the amount of glia proliferation is not greater than that 


commonly seen in cases of chronic insanity. 
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(d) Evidences of intravascular and extravascular clotting exist 
in many of the regions examined, but no definite correlation between 
the extent of this and the amount of neuronic degeneration could 
be determined. 


Part ITI.—GENERAL REMARKS AND CONCLUSIONS. 


The pathology of hypertrophy of the brain appears to be very 
imperfectly understood, and there seems to be little object in discussing 
the matter fully here, as in this case nothing has been found which 
throws light on the subject. 

Cases of so-called cerebral hyperplasia may be divided into at least 
two distinct classes, unilateral or localised and general 

Apparently four cases of hyperplasia of one cerebral hemisphere 
have been recorded, notably one by Douglas Webster | 25 >, who gives 
an account of the literature of the subject generally, and to whose paper 
we are indebted for some of the following particulars : 

In Webster’s case there was also unilateral hypertrophy of the body 


ls were 


J 


and an acromegalic condition of the feet. Numerous glia 
found in the left insular region of the brain, one of the specially 
hypertrophied parts, and the left cerebral hemisphere was as a whole 
more richly vascularised than the right. 

In a case reported by J. Batty Tuke |20| there was co-existent 
atrophy of the left side of the body and considerable clial increase 
especially in the left occipital lobe of the brain. 

Our case falls into a different category and appears more closely to 
resemble an instance of general hypertrophy of the brain, recorded by 
Anton | 1), in which few or no pathological changes were found apart 
from those usually associated with epilepsy. 

Various conditions have been assigned a causal relation to the cases 
of cerebral hyperplasia reported. Amongst these the following appear 
to be the most important, although trauma, lead-poisoning, enteric fever 
and rickets have also been discussed. 

Heredity, as in van Walsem’s | 22) case of an epileptic idiot, aged 21, 
who had two macrocephalic brothers. 

Hydrocephalus: an acute hydrocephalus is suggested as a possible 
cause of the hypertrophy in Tuke’s case. 

Disturbances of internal secretion: Anton | 1) discusses the relation- 
ship of the adrenals to cerebral malformation, but these organs, examined 


microscopically in Webster’s case, appeared to be normal, as also was 
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the hypophysis cerebri, except for some increase of the chromophile 
Ce Is. 

Hyperemia: Webster [23] suggests as a more probable cause in his 
ease vasomotor disturbance ot one side ot the body, particularly of the 
internal carotid artery and its branches. 

Cases of very pronounced macrocephaly are of such comparative 
rarity that we think the record of our case may prove of interest even 
though the origin of the matter still remains obscure. None of the 
conditions which have assigned a causal relationship in this connection 
appear to have been present. The internal secretory glands were 
infortunately not preserved for microscopical examination, but to the 
naked eye these all seemed to be quite normal. 

The brain, although one of the heaviest on record, is, as will have 
heen gathered from the detailed de scription, for the most part normal 
n appearance differing from the average brain mainly in its increased 

ze and complexity of pattern. The microscopical changes found also 
do not at all necessarily bear upon the question of cerebral hypertrophy, 
being merely those usually present in the brains of chronic epil ptics. 
On one point, however, the microscopical examination gave definite, 

though negative, results. There is no general hyperplasia of the 
neuroglia such as has been considered to form the basis of the cerebral 
hypertrophy in some cases. 

Although there are some indications in places of defective develop- 
ment of the sulci and of reverting tendencies, these are not numerous, 
nor are they pronounced, probably not more so than are such indications 
n the majority of human brains, even in those which may be described 

s generally well deve lop d. 

There are, however, in the cerebral hemispheres many signs—apart 
from their large size—of a formative activity much greater than that 
usually seen. But we think that this increased developmental activity 
has proceeded, for the most part, on regular lines, and that on the 
whole the departures from the ordinary in the convolutional pattern of 
the brain are in the direction of superiority. On the other hand, the 
tendency to insulation of areas of cortex, and the marked spurring and 
forking of certain sulci, such as is seen particularly in the left temporal 
region, may probably be looked upon as indications of formative activity 
on irregular or aberrant lines. With this greatly increased develop- 
mental activity, whether in the direction of superiority or of aberrancy, 
it seems likely that there would be a tendency to instability. 

It is of interest to note, in this connection, that unlike many other 
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recorded cases of this class, the patient was neither idiotic nor imbecile, 
but was originally of at least average general intelligence, with special 
ability in music. Epilepsy, as in this instance, is a frequent complica- 
tion of these cases, and this suggests the idea that even when the 
minute structure of the brain appears to be normally constituted— 
which it by no means always is in such cases—the usual size of the 
brain, apart from its increased complexity of pattern, cannot be largely 
exceeded without introducing a condition of instability which renders 
its possessor liable to suffer from some form of nervous breakdown, and 


especially from epileps\ 
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BY WILLIAM G. SPILLER, M.D. 
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THE classification of the myopathies is no easy task, but we may 
recognize two great groups of muscular atrophy or arrest, (1) the con- 
venital, (2) the acquired. 

The congenital embraces the cases of arrested growth in certain 
limited regions of the body, the infantile nuclear arrest (“‘ Kernschwund ”’) 
of Mobius. This muscular condition may be caused by defect of muscles 
with complete integrity of the nerve apparatus, or, on the other hand, 
the peripheral neurones may be much atfected. The congenital arrest 


usually is not progressive, although it may be progressive in exceptional 


The acquired muscular atrophy also consists of two types, the 
primarily muscular, with intact nervous system, and the nuclear 
neuronic), in which the nerve-cells of the peripheral neurones are 
attected. In the former we have the progressive muscular dystrophy, 
ncluding the bulbar form of Hoffmann; in the latter we have the 
Werdnig-Hoffmann muscular atrophy, the infantile bulbar atrophy of 
Fazio, Charcot, and Londe, and the forms of myelopathy occurring 
later than the period of childhood. ‘These types, as is well known, are 
progressive. 

The various forms are combined in rare cases, and certain of the 
nuscles of the body, as the pectorals and serratus magnus, show a 
r atrophy in both forms. It is also well 


special liability to arrest « 
known that reaction of degeneration and fibrillary tremors, as well as 
changes in the cells of the anterior horns, have been observed in pro- 
gressive muscular dystrophy, so that sharp distinctions cannot 
nvariably be maintained. 

The relation of muscular defect to progressive muscular dystrophy 
has been rece nized by a number of investigators. By some the defect 


‘This paper was laid before the Neuropathological Section of the International Medical 
9, 1913}. 
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has been considered as arrested intra-uterine dystrophy. In persisting 
portions of arrested muscles the histological findings have been thos¢ 
suggesting intra-uterine muscular dystrophy, and yet one must b 
cautious in accepting these findings as conclusive, for it is questionabl 
whether a decision can be formed as to the myopathic or myelopathi 
character of atrophy from the microscopical findings in the muscles 
alone. Ina paper published in 1898, and in another published in 1900 


lé 


I called attention to the fact, even at that time well known, that t 
distinctions which had been sharply drawn between “degenerative and 
‘simple’ muscular atrophy were not trustworthy, and that the 


histological investigation of the muscles could not determine the 
myelopathic or myopathie nature of the atrophy [52]. Combina- 
tions of muscular defect with muscular dystrophy have been described. 

Recently we have had the classification of myopathy considered 
an able article by Frederick FE. Batten |3]. His classification atford 
an excellent basis for discussion. It is as follows: 

(1) The simple atrophic type (myatonia congenita or amyoton 
congenita). 

(2) The pseudo-hypertrophic type. 

(3) The juvenile type (Erb). 

(4) The facio-scapulo-humeral type (Landouzy and Dejerin 

(5) The distal type (Gowers). 

(6) The myotonia atrophica type. 

(7) Mixed and transitional types. 

To these I add a somewhat questionable type 

(8) The true hypertrophic type. 

I shall have little to say res 


arding the types mentioned in the he 


ings 2, 3} and 4; they have been the subject of innumerable papers by 
Duchenne, Erb, Landouzy and Dejerine, and a host of others. Then 
sharp limitation, however, is still a matter of dispute, and among recent 
writers on this subject may be mentioned Eulenburg and Toby Cohn | 25 
These authors show by the report of five cases of dystrophy in one 
family that it may be impossible to class a given case under any one of 
the recognized types. ‘They maintain that the types are useful fo 
didactic purposes, but should not be too sharply insisted on, and with 
this view we must agree. 

The simple atrophic type, as described by Batten, is one of the most 
disputed. It is congenital or begins in early infancy, and is characterized 
by smallness, lack of power and loss of tone in all the muscles of the 
body, without localized atrophy or hypertrophy of individual muscles 


ee 
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or groups of muscles. All movements are performed ina feeble manner. 
The disease is slowly progressive, and, as a rule, walking is never learnt. 
The muscles are very flaccid, and the hands and feet can be bent at 
unusual angles to the arms and legs. Some contractions of the flexors 
take place late in the disease. With this type Batten assimilates 
amyotonia congenita, and unquestionably there are many points of 
resemblance. The distinctions, as Collier and Wilson [14] formulate 
them, are: 

(1) The myopathies are conspicuously familial diseases, whereas 
no familial tendency has been recorded in amyotonia. 

(2) The several types of myopathy often show familial relationship 
ne with another, whereas no case of amyotonia has been reported in 
the myopathie family. 

(3) A large majority of the cases of amyotonia are congenital, the 
ondition being obvious at birth. In a minority of cases amyotonia has 
ippeared acutely and has reached its most severe degree in a few day 
In none of its several types is myopathy present at birth, nor does it 
ever appear acutely or reach its maximum in a few days. 

(4) The characteristic muscular flaccidity is not present in 
myopathy. 

(5) The local muscular wasting that is a marked feature of 
myopathy is not present in amyotonia. 

(6) The course of myopathy is one of progressive muscular 
weakness, that of amyotonia is one of progressive amelioration of the 
vyinptoms. 

(7) Return of the deep retlexes after their persistent absence for 
months or years has been recorded several times in amyotonia, and has 
vecurred in two of the cases reported by Collier and Wilson. Such 
: return of an absent deep reflex has never been recorded in 
myopathy. 

To these distinctions we may add two presented by Collier and 
Holmes, viz. :- 

(8) Affection of the periphery of the limbs, and especially of the 
intrinsic hand muscles, which is the invariable rule in amyotonia, is of 
the greatest rarity in any form of myopathy. 

In comparison with this positive statement, Archangelsky and 
\brikosotf assert that the feet and hands in amyotonia usually are 
atfected in less degree than the central portions of the limbs. 

(9) Amyotonia never spreads to regions previously unaffected. Slow 


spreading of the affection from muscle to muscle is characteristic of 


all forms of myopathy. 
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Batten attempts to show that amyotonia may be a family diseass 
and in support of this argument he refers to the two cases of amyoton) 
in children of one family reported by Sylvestri. He refers also t 
the three cases in one family recorded by Finkelnburg, in one of whic! 
a pathological examination was obtained. He adds that one of the 
children, D.S., recorded by himself as having the simple atrophic typ: 
had a younger brother similarly affected, although at the time o 
publication he was ignorant of this. These facts, Batten thinks 
dispose of the first two points raised, viz., they demonstrate that 
amyotonia may be a familial disease and may occur in a myopath 
family. 

Cassirer [11] does not regard the cases of Finkelnburg in discussin: 
the familial occurrence of amyotonia congenita, and states that only) 
Sorgente and Beevor have described cases occurring in the same family, 
and these, he thinks, are questionable cases. He refers, however, t 
Sylvestri’s cases which presented the characteristic symptoms of the 
disease, but regards them as uncertain. Further in his article Cassire: 
speaks of the familial form as described by Collier and Wilson, but 
regards all cases as “nicht ganz einwandfrei.” It may be well to make 
a brief reference to these cases here. 

Batten gives Sylvestri’s cases as follows: S. recorded two cases of 
amyotonia in one family, the first and fifth children; the second an 
third being healthy, the fourth being a cretin. A maternal aunt 
suffered from the Landouzy-Dejerine form of myopathy. The elde: 
child, at the age of 16, is said to have presented a typical picture of 
Erb’s juvenile form. Sylvestri’s description of the later development 
of this child is somewhat obscure. 

Sevestre’s (51) cases: A child, aged 25 months, had from birth 
flaccid paralysis with atrophy of the four limbs and trunk, except the 
diaphragm. Two other children in the family had a similar disorder. 
The paralysis was almost complete. 

The cases of Sorgente, brother and sister, as given in abstract 
by Collier and Wilson, presented the symptoms of amyotonia, and 
apparently nothing contrary to the complex, unless possibly that ther 
was no reaction in muscles of the legs to either faradie or galvanic 
current, and convulsions occurred before death. These were familial 
cases, and were without necropsy. 

The case that Beevor described in Brain, 1902, was regarded by 
him as belonging to the Werdnigv-Hoftmann type. It ditfered from 
this in that sensation was entirely abolished to the level of the second 
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rib, and also in the age at which the symptoms began. The condition 
developed in utero, and the child died when it was nine weeks old, 
so that the disease in this family began earlier and was very much 
more rapid than in other recorded cases. Pathologically, the case was 
like the recorded cases in that the cells of the anterior horns were 
extremely atrophied, but it differed from them in that the posterior 
columns were degenerated. Other children in the family were affected. 

The paper of Finkelnburg |26| makes the resemblance of certain 

cases of amyotonia, such as those of Spiller, Lereboullet and Baudouin, 
ind Councilman and Dunn, to muscular dystrophy striking. As Finkeln- 
uurg says, in spite of the immense amount of work done regarding 
nuscular dystrophy, anatomical investigation of cases in the first 
months of life did not exist previous to his study. A microscopical 
xamination of dystrophic tissue in early life, he thinks, is of great 
value in the disputed question of neuropathic or myelopathic nature of 
the disorder. His case was as follows: A boy, aged 21 months, developed 
normally until the eleventh month, according to the mother’s statement. 
He could sit alone at the sixth month, and attempted first to stand at 
the ninth month. At the eleventh month the mother noticed the child 
had lack of muscular tonicity. In sitting he sank forward, so that he 
must be held by the shoulder-girdle. One can hardly suppose from 
hese statements that the child was normal until he was 11 months old ; 
such weakness would be gradual in development. The disease must 
have been congenital or acquired in the first months. The calf and 
cluteal muscles were especially well developed, although very soft, in 
contrast with the atrophied upper arm and shoulder muscles. The limbs 
were weak, especially in the proximal parts. The tendon reflexes of 
the lower limbs were not obtained. The child lived only three days 
under medical observation. Two other children in the family had 
muscular dystrophy at the eighteenth and twenty-fourth month respec- 
vely. Carey Coombs’s case of amyotonia is_ interesting in this 
connexion inasmuch as the upper limbs were more affected than the 
wer, 

In this case of Finkelnburg there is much to suggest amyotonia 
from a clinical point of view. ‘The findings suggested muscular dys- 
trophy, but there were, on microscopical examination, fields composed 
ntirely of very small muscle-fibres without increase of connective tissue 
between them. Finkelnbure thought these small fibres could not be 
‘onsidered as normal fibres in a state of development, as they were 


much smaller than they should be in a child of the age of his patient. 
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Councilman and Dunn, however, have shown that muscle-fibres vary 
greatly in size in children of the same age. Finkelnburg concluded 
that the small fibres were not atrophied fibres, but fibres arrested in 
their development, and their tendency to dystrophic change was shown 
in the presence of hypertrophied fibres among the small fibres. Ni 
changes in the nerve-cells were found. 


Fics. 1, 2, and 3.—Congenital weakness and hypotonia with “winged scapule’’ and 
**Joose shoulders.” 


Dr. Langley Porter, of San Francisco, California, has given me the 
notes of a very interesting family in which the diagnosis between 
amyotonia and muscular dystrophy is not altogether easy. The disease 
is a familial one. 

The parents of the children are healthy, and no gimilar disease is 
known in the ancestry. A maternal grandfather had syphilis. The 
family consisted of tive children. The first child, a girl, is now aged 
14, well developed and normal. ‘The second child, a boy, had 
a condition which may have been amyotonia or muscular dystrophy 
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y with rickets. He had recurrent attacks of bronchitis, and died in one 
{ these. He was never able to sit erect, to hold the head « rect, or to 
aise the upper limbs above the shoulders. No electrical reactions were 

taken. ‘The third child, a girl, now aged 9, is in perfect health. The 
urth child, a boy, died a few days after birth, and possibly had an 
tonic condition. ‘The fifth child, a boy, is now aged 3 and a few 

nths (April, L9LL), figs. 1, 2 and 3. He did not use his hands as 
nfants a fixed his eyes on objects, but did not reach out to erasp. 

He did not hold up his head until he was more than a year old. He 

is not able to sit erect until he was 20 months old. He has neve 


own any inclination to stand. When 14 months old, he did not use 


’ s hands well; now he uses them very well. He has no power in the 
milder-virdle, and the muscles of this part, the erectors of the spine, 

id all the mucles of the hips and thighs are small, so that all thes 

I ups appear smoother and flatter than normal, though not distinctly 
trophied He has distinctly “* winged scapulw ” and * loose shoulders.” 

| He can tlex the feet to a right angle and move the toes freely. He sits 
th butt ks and twists himsell trol side to side in moving over the 


Hypotonicity is pronounced, so that the front of the thighs can 
placed against the trunk. ‘he boy is very intelligent 
In a letter received from Dr. Porter nineteen months after the above 


tes were taken, it is stated that the boy has shown steady improve- 


ent in power of all the muscles other than those of the shoulder and 
p-girdle ¢ ps, and of the neck. He still has difficulty in supporting 
head, especially when he loses its balance, at which time it drops on 

» the chest, but never rolls sidewise nor backward. He can hold 
unself erect if supported by leaning against some object, but has no 
to stand independently. He is subject to frequent attacks 


f bronehitis, and it is evident that thy respiratory musculature is 


The weakne n this case was congenital: this fact and. the pro- 


ressive Hmprovement convinced Pr. Porter that the case is one of 


unvotonia, notwithstanding the familial character of the disease. On 
other hand, the marked weakness of the muscles of the shoulder- 

’ virdle, the winged scapula and loose shoulders are suggestive of muscular 
dystrophy Remarkable for dystrophy ts the congenital commencement 

ind the hypotonicity, so great that the front of the thighs can be placed 
gvainst the trunk. Whatever view may be entertained regarding 


is interesting family, it shows clearly that a diagnosis between 


trophy may be difficult. 


d. 
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It thus appears that it is impossible to maintain that in amyoton: 
there is :— 

(1) Absence of any familial tendency in the incidence of the diseass 

(2) Absence of any familial or etiological relation with myopathy. 

The question now to be answered is: Are there any cases 
myopathy in which the disease was present at birth ? 

If Dr. Porter’s case be one of myopathy, as I am inclined to belies 
the answer to this question is in the affirmative. Finkelnburg’s ca 
was one of very early myopathy, and possibly earlier than is record 


Kaufman Schlivek |49| reports a case of congenital myopathy. Tl 


anterior part of the arms was flat, soft, and flabby. Th posterior p 
was better developed, but also soft and flabby. The shoulders ai 
forearms were well dev loped, Active motion was liuited at tl 
shoulder ; pronation and supination of the forearn was good. Moti 
in the wrists, hands, and fingers was normal. Phe muscles of tl 
thighs and legs were soft and flabby. There was lordosis when t] 
child stood, but not when she was sitting. NWnee-jerks were present 
Mlectrical reactions showed only quantitative chang The auth 
considered and excluded amyotonia. 


Russell Howard [37] reported a case of congenital defect of tl 
muscular system (dystrophia muscularis congenita nd its associat 
with congenital talipes equino-varus. The child was one of twins, a 
lived seven days. ‘The report is a pathological one. he spinal cord w 
not examined microscopically, but periph ral herve \\ ¢ d, an 
were normal. ‘The case was regarded as one of primary degenerati 
of the muscles occurring before birth. The writ i eves congeniti 


talipes may be a limited congenital muscular dystroy 


It is doubtful whether either amyotonia or } thy ever beei 
acutely or reaches a maximum within a few d batten thinks 
development of this kind is rare, and the cases in which it has bee: 
recorded can hardly be taken as proof of its occurrence. He gives n 
references to any cases of this character, and states that it is admitted 
that an acute illness may bring into prominence sytuptoms which hay 


not been observed previously ; but it has not been proved that the tru 
hypotonic condition of the muscles seen in typical cases of amyotonia 
is acutely produced, 

Collier and Wilson, 14 however, assert tl ut n three Cases the 
condition came on rapidly, and reached its maximum within a few days 
of the onset of an acute illness in a previously healthy child. In on 
of their cases an attack of acute bronchitis was followed by complet 


| 
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paralysis within a week in a child aged 12 months, who had been 
until this time apparently healthy. In Leclere’s case a healthy child, 
ved seven weeks, was seized with broncho-pneumonia, and became 
paralysed generally within a few days, and though slow improvement 
had gone on all the time, four years later the case was typically one of 
myotonia. In Comby’s case the amyvotonia came on rapidly, following 
attack of diarrhcea at four weeks, and was almost universal in its 
xtent, and severe in degree. Collier and Wilson say the histories of 
ese three cases hardly admit of the explanation, that we are here 

ling with the effect of an acute illness in bringing into evidence an 
mivotomic condition already present in minor degree, but it suggests 


trongly that an acute toxic process was the cause of the amyotonia. 


re Wils doubtful ol the correctness of the parents’ 
tutement concerning the rapidity of the onset. He says the child 
ppeared normal at tirst, but at the age of seven weeks had broncho- 
neumonia and spasm of the glottis, and the muscular condition then 
veloped. He asserts, however, that it Was a typical case of amyotonia, 


hat it was almost certainly congenital, even through the parents 


leved the mast OL thre elottis indicated the onset of the amyvotonia. 
He thought the parents overlooked the early condition. At all events, 
ncreas t <Vinptoras seems to have been sudden and severe. 
Comby 16) says of his ease that the child was born at term and 
well formed. It was noted soon that the superior or inferior limbs, 


metimes all the limbs, even the head, could not be moved freely, 

It is doubtful whether these two cases can be accepted as demon- 
trating an acute onset of amyotonia, and the possibility of such an 
nset depends alone on the report of the case of Collier and Wilson. 

We can hardly accept the case of Armand-Delille and Albert Weil 
lL} as one of myopathy, even though it was so regarded by them and 

Raymond. The rapidity of development and the recovery make the 
diagnosis very questionable. 

The acutely developing cases of amyotonia may be confused with 
nterior poliomyelitis and diphtherial palsy. Collier and Wilson say so 
far the acute cases have followed only acute bronchial disease. As a rule 

poliomyelitis may be distinguished, according to these writers, by the 
strict symmetry of amyotonia upon the two sides, the absence of 
local muscular atrophy, the absence of complete paralysis, and the 
absence of the rapid narrowing down of the extent of the regions affected 
which follows an attack of infantile paralysis. Granting that these 


points will enable poliomyelitis to be distinguished from amyotonia, 
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there are cases of poliomyelitis in which there is symmetrical 
nearly symmetrical and general implication of the lower limbs or of 
four limbs, the wasting is general in the affected parts, the paralys 
is complete in the affected muscles, and partial recovery is slight 
absent. It is true that such cases are the exception, and that usua 
pohomvelitis can readily be distinguished from amyotonia congenita 
Diphtherial palsy may cause even more confusion should acute cas 
of amyotonia become more common. Collier and Wilson state that 


diphtherial palsy is very rare during 


tonia usually develops. The absence of deep retlexes and the tlaccidit 
may be in both, but the presence of nasal regurgitation and of card 
debility, and the history and cause of the diphtl | palsv should rend 
impossible the making of any mistake between the two diseases in 
opinion of Collier and Wilson 

We can hardly dispute, however, that diphtherial palsy n 
with so little pharyngeal involvement that it may be over! ed 
nasal regurgitation and cardiac debility may not be conspeu 
cases ol diphthe rial palsy. Again, it is t 
attempt is to be made to distinguish diphtherial palsy, 1 n ch 
of the first vear, from an even rarer affection, acute develop 


alnvotonia. 
Diphtherial palsy becomes especiall mportant im eonn 


Bernhardt’s |9! views regardine amvotonia He beheves a multi 


neuritis or an arrest in the development of the nerves nore tkel 

to be the cause of amvotonia than an arrest in the development 


muscles. ‘The improvement which occurs in this disease can be explaine 
better on nerve disturbance than on muscle disturbance He ack 
ledges that disease of, or deficient development of, the nerves 
amyotonia has not been determined. He has shown that multy 


neuritis may occur in the first vears of life, and the cases he report 


bear a striking resemblance to amvotonia. Slow contraction of tl 
affected museles in alnvotonia by direct Calvan current, he says, 
observed once by Oppenheim and in one of his own cases. We must 


therefore acknowledge that multiple neuritis developing in the first ve 
of hte, at least as early as the fourth month, may cause a clinica 
picture apparently indistinguishable from amyotonia, and the neurit 
is not necessarily from diphtheria. In one of Bernhardt’s two cases 
recovery strengthened the diagnosis of neuritis, as recovery would be 
less likely to occur in a disturbance of the muscles than in one of thi 


nerves. 


| 
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\ case which I had the opportunity to study in Dr. Griffith's wards 
resented the appearance of an acutely developing muscular dystrophy, 
nd is similar to the case reported by Armand-Delille and Weil. The 
tuplete recovery after some weeks suggests multiple neuritis, and vet 

Was never a prominent symptom, and objective disturbance of 
sation never occurred, 

J figs. 4 and 5 was admitted to the Universit, Hospital 

March 19, 1912. His age was seven years. Two brothers and one 
ster were living and well, and no children had died in the family, 
he patient had not used alcohol, and alcoholic neuritis is very rare in 


drei He had had no symptoms of diphtheria. His teacher had 


ced that he had been very dull mentally for two months. He had 
sturbated. He went to school until about six weeks before he came 
spital, and he was then noticed to be walking slowly. He was 

to have fallen on the steps three weeks before admission, and 


this had pain in both lower limbs and the right upper limb 
is difficult to judge concerning the character of this pain. It did 

t appear to have been severe, and he had none when he came under 
e observation of physicians. It may have been from bruising of the 
uscles in the fall, or it may have been from use of weak muscles, and 
the statement concerning pain was Incorrect. 
| found the pupils equal, and the irides reacting normally to light 
conmmnodation. The limbs were rather massive, suggesting the 
bility of pseudo-hypertrophy. When he was placed at full length 
n the floor and told to raise himself, he turned over on the knees and 
lms of the hands, placed the right hand on the right thigh, but was 
v left hand from the floor and to raise the body above 
S position When he was allowed to sit on the floor the muscles of 
back at times were too weak to support him, and he fell backward 
struck the head in the occipital region with great force When he 
vas Ivine in bed he could lift the lower limbs with difficulty, and could 
ove them at all parts, but could not move them against slight resist- 
nee. The upper limbs were as weak as the lower, notwithstanding 
ipparently good muscular development. A brother of the patient, 

tle older, examined by me, was normal physically and mentally. 
IXxtreme hypotonia certainly is not a common condition in myopathy, 
but Batten believes that marked ftlaccidity Is present in many cases. 
| have never seen myopathy with the extreme hypotonicity of amyo- 


tonia, such as was present in my case of amyotonia, when the thighs 


| 

} 
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could be placed close against the trunk and the heels behind the occiput; 
nor so intense as described by Collier and Wilson when they say that 
in several cases, including one of their own, the position which the foot 
issumed at rest was with the whole length of the dorsum of the foot 
ving along the front of the tibia. They state that the wrist and fingers 
“in often be over-extended so as to come into complete contact with 
the back of the forearm. 

Localized wasting is not always present in myopathy, and the atrophy 
1av be general; still, localized wasting is a common feature of the early 
tage of myopathy, and its occurrence in amyotonia has not been 
bserved. General wasting may occur in amyotonia, as in Thorspecken’s 
ise (57 This case was typical in the absence of family disease, in 

the hypotonia, and of electrical reaction and in improvement. Atypical 
vere general localization and symmetry of the paresis, the condition of 
he reflexes, muscular atrophy, the great atrophy of bone, and impair- 


ent of sensation, but this last-mentioned symptom seems doubtful. 


issirer says muscular atrophy does not belong to amyotonia, but 
Vhorspecken finds smallness of muscles mentioned by many writers, 
nd he thinks it is a fairly regular finding, and is masked by overgrowth 
fatty tissue. The bone atrophy was found by the X-rays, and this 
ethod of examination has not been employed in other cases 
Phe untrustworthiness of progressive improvement in “unyotonia as 
tinguishing it in myopathy is emphasized by Batten. As he says, 
not a single case of amyotonia has recovery occurred ; as the child 
lops, a certain gain of power has taken place, so that he may learn 
stand or walk in a fashion. In Batten’s case, D. S., improvement 


is said to be marked, but the boy could not stand alone, although he 
uld do so with a little support In many cases of amyotonia the 
ndition has been progressive deterioration, not amelioration. In the 
of amyotonia reported by Griffith and Spiller improvement for 
time was marked, and this is remarkable in consideration of the pro- 
muinced and progressive changes of the nervous system, but, as in many 
ther cases, the improvement was not permanent. 
It is not because the period of observation in cases of amyotonia has 
heen short that improvement Is not great. In the case reported by 
Carey Coombs |17| the improvement after ten years was slight. The 
hild was ten years old, and the condition had been present since birth. 
lhe upper limbs were more affected than the lower, and the hands were 
more affected than the rest of the upper limbs, so that there was locali- 


zation in this case. In the study of any new disease experience teaches 


| 
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sidered sharply defined are of less importance than they at first seem 
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hological point of view improvement a 
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ect no evidence of regeneration or of reparator) 


SCICS. 
On the other hand, myopathy may be arrested foi 
vears, or there may be improvement, usually temy ! 
ained by enabling the patient to use the less att 
ter advantage, or by strengthening these muscles, } 
overy may ensue. Erb said he had seen only one « 
myopathy. Marina’s case he regards as not full 
ards diagnosis. Erb’s case 24) was a ti pical one 
e, and the patient was * practically cures as he 
vears, although some trifling defects remained 
Jendrassik | 438 accepts Muarina’s case as one of 1 
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Ss not accept the case of Armand-Delille an 


\ 


Veil 


in Marina’s case and also in Erb’s the weakness 


reports two cases of dystrophy with almost 


Say 
phy 
Lwe 


lev 


ive 
bra 
che 
had 
the 


s in all the cases the improvement occurred 


sical development, 1.e., at puberty; 


» cases the improvement occurred when 


lopine nt take place 


Gordon Holmes | 56) reported a case of arrest 
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was evidence that the patients had had weakness of the face at 


th, and when seen between the ages of 30 and 40 they still had the 


eakness of the face muscles, but no evidence of any progress of the 


Stanley Barnes has seen two cases of the Landouzy-Dejerine typ 
patients were over 5U, and in each there was no reasonable doubt 
t] pectoralis major had been absent for twenty-five vears, and 


the myopathy had not progressed for many vears 


tober 27, 1904. None of his brothers or sisters had a similar dis 
Ithough he had five brothers older than himself He may have 
typhoid in 1902, but it is not certain. When I w him he had 
complaining of weakness in the right lower limb about a vear and 
The muscles of the anterior part of the left thigh had seemed 
» him, but the weakness was not pronounced. During the thre¢ 


befor consulting me he had had moderate pain im the anterioi 


could walk onl square or two 
) 1 1} \ i 
tl! Live equall Wel ( ana 
1 about 16 in. in ¢ nference im the middlk The meht calf 
ro l re tt) ( pried 
reultlerel of the middle of the right leg was 13 ! of the 
122 i The left calf was soft and flabb he right calf was 
fin He could not stand on the right foot alone a ‘ mld on 
Mit 
! the right th Lhe ibdomen was Vhat 
flexion of the right leg on the thigh and pushing with the right foot 
nst the hand wel litth hie parte Har retieN Was present 


+h side, but was not verv prompt The Achillis retlex was hardly 
ptible on the left side, and was lost on the ri ht side. Sensation 


not affected in any part of the body. The trunk, upper limbs, and 


were not affected. Faradic contractility was prompt in the muscles 

the left calf, but was lost in those of the right calf. Grilvanic 
] 

tions were not taken. He was given massage 


‘his patient was last seen by me on June 16, 1912.) The extraordinary 


rminess of the right calf had almost disappeared, and only a small mass 


i re 
st. 
The nhy case of what seemed to be mvopathy n which so reat 
; provement occurred that it amounted to recovery which has come 
raimvy observation is the following \ man, aged 24, consulted me 
iseles of the right thigh, probably from over-use of weak muscles, as 
never had it before this tune or later. He had lost about 25 Ib. 
n the previous two vears. He had much difficulty in walking, 
{ 
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of unusually firm tissue, about the size of an English walnut, remained 
All weakness had disappeared, and he could walk fifteen miles dail 
with ease. The Achillis reflex was still lost on the right side. Th 
patellar reflexes were nearly normal, possibly a little diminished. T) 
peroneal supply on each side was unaffected. 

The interesting features of this case were: weakness of the rig] 
lower limb, chiefly in the thigh, developing gradually during a peri 
of one and a half vears; possibly some weakness of the left thigh 
apparently pronounced pseudo-hypertrophy of the right calf; atrop! 
of the left calf; diminished patellar reflexes; loss of Achillis retlex 
the right side, and almost loss on the left side; absence of all object 
and subjective sensory disturbances, except moderate pain in the rig 
thigh in the weakened muscles of only three weeks’ duration an 
probably from over-use; recovery during a period of almost eight ye 
under massage and systematic exercise. The diagnosis of myopathy 
this case would hardly have been disputed if recovery had not oceurr 
It is possible that typhoid fever may have been the cause of the weak 
ness, and yet there was only an uncertain history of a disease tl 
might have been typhoid; this had occurred two years before | sa 
him, and about six months before the onset of the weakness. T] 
affection of both lower limbs made the diagnosis of thrombosis 
probable Hard patches in muscles are not uncommon in mvopathy. 


Typhoid fever may be a cause of myopathy, as Guillain has show 


He remarks that a few cases in literature have demonstrate 
tence of true muscular hypertrophy as a result of typhoid. He giv 


] 


the published eases to (Friedlinder, Lie save, Ce} 


This enlargement of muscles appears to be a true muscular hypertrophy 
with increased motor power, with diminution of faradic and galvan 
contraction, without reaction of degeneration, and with exaggeration ot 
tendon retlexes in certain cases, but not in all, and with limitation 
one limb or part of one limb. The cause appears to be vascular lesion 
especially phlebitis, and the condition an angio-inyopath) 

Guillain distinguishes this hypertrophy from the functional or phys 
logical muscular hypertrophy, the muscular hypertrophy of congenita 
myotonia, the muscular hypertrophy often associated with athetosis, the 
prodromic muscular hypertrophy of progressive atrophic myopathy, and 
the muscular hypertrophy of the hyperplastic muscular dystrophy ot 
Talma. 

In addition to this form of myopathy Guillain describes anothe: 


form following typhoid fever, of progressive development and implicating 


} 
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uany muscles, and he refers only to three cases: one of Friedliinder, 

ne of Josserand, and one of his own. The diagnosis of myopathy was 
nfirmed by necropsy in Friedlinder’s case. 

Guillain 32) believes he has observed many cases which demonstrate 

it myopathy may be acquired, and possibly from infection or intoxica- 

n. ‘This is interesting in view of the cases of amyotonia developing 


ely after pulmonary disease. 


known distinct improvement to occur in an advanced case of 

vopathy I. S. (fig. 6) came to the dispensary of the University 
Hospital, on July 10,1911. He was aged 19. <A year previously he fell 
from a seaffold, a distance of sixty feet, and possibly struck on his 
houlders. He was able to resume his work the same day, but the 
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following day his arms were stiff and painful, and remained so tor 
davs. From that time he could not lift anything heavy, and « 
only light work. He noticed about four months later that the mu 
of both shoulders were wasting, and that he had difficulty in using the 


Since that time until the present the muscles have wasted, and hy 


raise the upper limbs to the level of the shoulders only. The d 
biceps, triceps, and pectoral muscles are much atrophied No tib 
tremors are observed. There are no sensory disturbances for touch 


pain. There is no spasticity. The patellar retlexes are present 
not increased. “There is no family history of similar troul 
positive Wassermann reaction was obtained by Dr. Corson-W] 
Two brothers who were examined were norma! 

I saw this man again in March, 1912. He was then under the 
of Dr. John WK. Mitchell. The atrophy conformed to Trl 


} 


type, and apparently had been started by the trauma, 


interesting fact. No svimptoms in the lower limbs suggested 
spinal lesion. Dr. Mitchell had ordered massage, and decided imyn 
ment had been obtained. There was distinct increase of power in 
irins, hands, and legs. The man was able to comb his han 


his meht hand, and this he had not been able to do bet 


treatment. He had found that the circumference of the upper 


ust above the elbows was | in. greater than it had been ae 
raise the hands, when clenched, above the head. There probab! 
been no permanent arrest in the muscular atrophy, but important is 
decided improvement in a case of myopathy, showing that imp. 
is not a feature of great value in the differential diagnosis bet 
! ivopaths and amvotonia. 

The failure of return of deep reflexes is common to both mvopat! 
and amvotonia, and although return has been observed in 
not in the former, it is questionable whether great imiportanee 
placed on this fact 

Failure of extension of the disorder from muscle to muse 
tonia at the present time appears as an Important diagnostic sign, 
vet who can tell how soon some one may report a cas f amivot 


with gradual spreading of the condition 
On the one side we have Batten urging the = classification 
amvotonia under myopathy, and on the other, Collier and Wilson va 


any others opposing this classification. Colher and Wilson. 


that the similarity of the morbid anatomy of amvotonia to that of thy 


myopathies is certain and does not admit of any discussion, but thi 
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disease 1s so widely different from that of any 
m ol mivopathy as to warrant the retention ol 


What they call a distinet clinical entity. I have 


how in this paper that many of the so-called distinguish- 

unvotonia belong also to myopathy, but after all we 

ledge that amvotonia has distinguishing features, observed 

erea number of cases, and that the cases with exceptions 

1 show that there may be a transition from amvyotonia 

thout proving that the two diseases are identical, any 

nsitional cases between myelopathy and myopathy prove 

I} tonia which are ti pu clinieally wna 

s were confined to the muscular svstem n order ol 

e tl f Spiller, Lereboullet and Baudouin, 

nd Dum e the case of Finkelnburg ma 

patholos in the cases may be arrest in thi 

1 t with vithout added muscular atrophy 

vi ves that not a neler |) ted case of Votonila 

is rrested velopma nt, exce} } ibly that 

: id Abrikesott n this case general and pronounced 

bor nd contractures showed much resemblanes 

f connective tissue nucle: and of interstitial 

vou ise changes in fully developed 

n do not ¢ ide tl possibilit arrest 1 

} es One may readily believe 

t mle } ! 1 be more hable to degeneration 

4} In se of connective tissue nuclei and of interstitial 

\ slight, and Councilman and Dunn in the report 

WwW how ditheult it » judge of the intensity and impor- 

f ! My case was a typical one of amyotonia, and 

t is been made to it by a few writers, it Is very 
of these writers have never read my papers. It 

example, to reply to a statement that a case * nicht tiber 

oben ist,” or “nicht ganz typisch ist,” but when Gott 

state that the child I described was idiotic and had 

wosis, 1 can only reply that they know more about 


There is no remark in my papers that suggests 


ind | have shown by a statement from Professo: 


Iphthalmological Department of the University of 


ordinary concomitant squint present in the case 
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was not the strabismus from ocular palsy, and that it is very doubt! 
Whether the child was blind. This case was carefully studied clinical! 
and by microscopical specimens, and microscopical sections were mad 
from various levels of the spinal cord, from muscles from the sole of t! 
foot, calf, back of the trunk, and arm, and from peripheral nerves. 

The case of Lereboullet and Baudouin cannot be rejected mere 
because convulsions occurred, and that during these convulsions tl 
muscular atony disappeared. The patellar and olecranon retlexes we 
diminished, but not lost. The exaggeration of reflexes later in t) 
course of the disease is not sufficient to exclude amyotonia, and it w 
probably the result of the convulsions. A child with amyotonia is 1 
exempt from convulsions 


The tindings in the case reported by Councilman and Dunn | 1% 


were purely muscular. The amount of connective tissue was increast 
Some fibres appeared like normal adult muscle-tibres, others we 
very small, and under low power appeared as acctanulations of ce 
irranged in faseiculi. The nuclei in the small muscle masses seemed 
be extremely numerous. The apparently great number of nuclei 
due to the number of the fibres, and when a single fibre was follov 
ilone the nuclei were not more closely set than they were in the la 
fibres. Occasionally fibres were seen which were hollow, with tib 

it the periphery, presenting much the appearance of embryonic fibre 
There was no general fatty degeneration of the muscles, but in cert 
musele-fibres there was a lar amount of fat The conn tive tissu 
n the muscles was relatively increased, but it was uncertain whethe 
there was an actual increase in this tissue. The spinal cord wa 


practically normal, 
There are other cases of amyotonia with pronounced muscula 
changes and comparatively slight alteration of the nervous system, suc! 


1 


audouin, and Archangelsky and Abrikosotf. It is well 


as those of Bb 
remember that while myopathy usually is without marked alteration « 
the nerve-cells of the anterior horns, even when the disease has existe 
so long as in the case reported by Duchenne | 22) In 1872, by Landouz 
ind Dejerine 40, in IS86, and by myself (54) with the pathologic 
findings in 1900, still there are transitional forms in which moderate 
changes of the anterior horn-cells are detected. 

The subject of degenerative changes occurring in the lower moto 
neurones in muscular dystrophy has been discussed by Gordon Holmes 
35|. He reports a case of this disease in which there was considerable 


diminution in number and size of the nerve-cells of the anterior horns 


— 


~ 
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:nd atrophy and diminution of fibres in the ventral roots. He refers 
»a number of similar cases in literature. He thinks that in his case 
nd in the majority of the others there can be no doubt that the condi- 
nm Was acquired, and was not a developmental defect. The nature of 

the cell-changes, the slight secondary gliosis of the ventral horns, the 

lefinite evidence of loss of fibres in the ventral roots and peripheral 
erves, and the increase of connective tissue in the nerves, make this 
rtain. He rejects the theory of nervous origin for the muscular 


phy in these cases, because the histological changes in the ventral 


rms in his case appe ared to be distinct from the d eenerative cell- 


inges he has found in any of the many spinal amyotrophies he has 
unined, and the muscular affection exceeded them both in degree and 
nt He believes the neural changes are secondary to the primary 
uscular disease. He does not know of any evidence of neural 
eveneration secondary to disease entirely limited to muscle tissue, but 
thinks it is probable that when muscle fibres undergo complete 
trophy and disappear, the functional, and probably secondary thereto 


nutritional, equilibrium of the neurones which terminate in these 


fibres must be disturbed. The terminal branches of the axis cylinders 
naked bv the disappe ivrance of the muscele-tibres probably will be 
ured and possibly destroved by the connective tissue which proliferates 
naary to the muscle Ile refers to Baudouin’s ol 
otonia convenita, and sh Ws how close ly it reseh ble thre CAS( he 
ported. Baudouin himself spoke of the muscular changes, “* telles 
m peut les voir dans les myopathies.” Holmes says that the 


rbid anatomy of Baudouin’s case was identical with that of a eon- 
lerable number of undoubted cases of muscular dystrophy. He states 
iat the origin in his case and Baudouin’s must have been similar, as 
Baudouin believed the abnormal condition of the muscles could not be 
irded as merely an arrest of development, and must have been an 
“quired condition. Owing to its intensity the muscular alteration of 


audouin’s case could scarcely have been secondary to the simple 


ili 


itrophy of the ventral horn-cells, and its nature, too, was distinct from 
that of the neuropathic atrophies. It must be concluded, Holmes thinks, 
hat the disease of the muscles was an acquired regressive attection, 
dependent probably on an intrinsic developmental anomaly. From the 
pathological and clinical points of view Holmes thinks Baudouin’s case 
differs from one of myopathy only in the commencement during intra- 
iterine life. The clinical manifestations so closely resembled those of 


mvopathy that it seems unnecessary to place the case in a separate 


| 

| 
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class. ‘The most important distinction of amyotonia is that it is n } 
progressive, and that amelioration may occur. Even if amyotonia we 
congenital myopathy, these distinctions would not be surprising in vik 
of the ditference of the nutritional conditions of the individual bet 
and after birth, and the changes in the mutual relationship of t 
muscular and nervous systems in intra- and extra- uterine life 


robable to me that an arrest with later atrophy may 


in the peripheral neurones as well as in the muscles in some cast 


mivopatny. It is common to tind more than one defect in deve per 


muscular atrophy is another exampl case of mvyopatl lon 
standing referred to above shows that great destruction of muscl 

] +] 
not lead necessarily to degeneration of the peripheral neuro: 


structure was preserved; there was no nuclear’ prolif 
miu e-fibre nor overgrowth in the con ctive tissu t re t 

revarded the muscular condition as arrested development | 
; ] hy] t { 
findings in the museles resembie t] n the cases of S | 
bure, lereboullet and Baudouin nd Counecilmat nd Punt 

Archanvelsky and Abrikosotf found diminution in s { th t 
horn-cells, and this tindine is like that in tl ’ f Bau ! 

It seen therefore, that the symptom-compl f amvotor 
depend on pu muscular lesions (Spiller, Lereboullet and Bandon 


Tyre oF ATROPHY 


Rothmann [47| has considered this aspect of the subject Heredit 
progression of the disease, reaction of degeneration, and commencement 
in the proximal parts of the limbs are the most distinguishing feature 


of the Werdni 


character, as in the eases of Thomson and Bruce, Bruns, Wimmer, ) 


-Hotfman type. This form has oceurred without familial 


Armand-Delille and Boudet. In amyotonia Rothmann believes the 


ie 
Oppenheim has emphasized this as regards myasthenia. Cataract wit , 
\rchangelsky and Abrikosotf regarded the changes in the cord 
their case partly as arrest in development of the grey substance, ar 
partis as a retrograde change. Most muscle-fibres were thin, but the 
Councilman and Dunn), or these muscular lesions may be associat 
With alteration of the cells of the anterior horns, which in some instancé 
seems to be slight (Lereboullet and Baudouin, Archangelsky and ‘ 
Abrikosotf), in others intense, and when this cellular alteration 
intense the distinction from the Werdnig-Hotfnan ty] f atrophy may 
be ditheult 
THe RELATION OF AMYOTONIA TO THE WERDNIG-HOFFMAN? 
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pinal process has reached its height at birth, and improvement depends 


n the condition of the persisting anterior horn-cells. The Werdnig- 


Hottmann atrophy, beginning in the second half of the first vear or later, 


is a more gradual destruction of the nerve-cells, and yet Rothmann 


‘knowledges that amyotonia beginning in the first months of life may 


much improvement. The improvement in one case, the progression 


death in the other are not sufticient to distinguish the two processes. 


he pi 


eression te 


s 


» death may be greatly delayed, as shown in three of 


othmann does not regard the reaction of degeneration 


an important distinction, and this subject will be considered a little 


~ 
en 
\\ 
\\ 
tte 
t 
ve 
{ 
}) ! 


ol 


In 


inn’s 


in 
lh 


onal fe 


this paper. As for the pathological findings Rothmann 


gradations. 

ynclusions are 

the majority of cases anatomically is a disorder of 
il 


exist between amvotonia and the Werdnig-Hotfmann 


-cells, and these cells may completely ( 


p distinctions cannot be made between these diseases. 


rims occur between the spinal muscular atrophy of 


n mvotonia) with attection of the lower cranial nerve- 
the nuclear loss of MObius (“ WKernschwund™) with 
u! spi il cord. 

2 regards as important distinctions that amyotonia is 

: and the Werdnig-Hotfmann atrophy first is seen in 

th econd half of the tirst vear of life It is questionable 

ean be regarded as important. It is difficult to say 
n disease begins, especially when the date of its com- 
ften determined by a more or less ignorant parent, 
rat ist 58), which he regarded as belonging to the 
nn type, was congenital. Cassirer is not willing to 
ton under spinal affections, and in his opinion it is closer 
umvotonia with intense alteration of the cells of the 
ns in to indicate that the disease may be without ameliora- 
nimay be progressive. Such cellular changes are usually 

n spite of all we do to check them. 
| icknowledges the difficulty in distinguishing between 
nvenita and the Werdnig-Hoftfmann paralysis. His points 
ti ire that in amyotonia a child as a rule can perform 
ients ina feeble munner, and there is not the marked degree 
paralysis seen in the case of spinal atrophy. Although 


is present in cases of spinal atrophy, it is not so marked 


‘ 


> 
nks the, 
Amyoton 
All gradat 
) 
{ d 
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as in cases of amvotonia. The intercostal muscles are common 
paralysed in the spinal atrophy of infants, whereas in amyotonia th 
are less affected. In brief, in spinal atrophy the paralysis is mo. 
marked and the hypotonia less marked than in cases of amyotonia. 

It is indeed a question whether further experience will justify the 
distinctions. They depend upon degree rather than upon quality 
characteristics, and do not apply to some of the cases of amyoton 
deseribed with intense pathological change of the anterior horn-ce 
In a mild case, one in which the spinal changes have not advanced f{ 
and especially one in which the lesions are purely or largely mascula 
all movements may be possible. 

The ftlaceidity has been very great in a number of cases of amyoton 
and lo of power has aumounted to complete paralysis (Archangels 
and Abrikosoff). In some of the cases of the Werdnig-Hotfmann ty) 
the tlaccidity has been pronounced, and was so ina case reported recent 


by Batten and Holmes |8!. These authors had made a diagnosis of 


Werdnig-Hoffmann type, but some who had seen the patient had regard 
the disease as amyvotonmia. It is difficult to understand how the inte 
costal museles could be little atfected when the chances n the ante 
horn-c of some of the cases of amvotonia ar » oreatl On 
reminded by these distinctions of the attempt to parate ¢] 
polion itis from progressive spinal muscular ate 
| ntereostal muscles have been reported a ul 
famvotonia. Luevenbiihl 42. ren 
thora neck were badly developed 1 were 1 | rT 
sald ¢ case that the tl ind | 1 ( 
lt ise reported by Gri hand Spillet | ti 
Che mother said the | had. 
¢ uly or to handle lle 1 ! 
nad Cl heenable to sit ip Vh os \ 
the fe vosition of foot-droy) | mu ‘ 
ial itrophy The toes and lees ! ed treely t 
the child when he was stuck with a pin. Passive movement at tl 
knee-joint was unusually free, but there was ntracture at the ankk 
The muscles of the arms were soft, but not atrophied. The child w 


able to move the arms verv feebly and slowly, and with little ability 


handle objects. No tendon retlexes were obtainabl He was unabl 
tosit unsupported, and when he ld in a sitting position extrem kvphos 
develo} lL, and the head droppe din any direction in w h vravityv acte 


} 
| 

} 

| 
| 
upon it When released the trunk would fall in a similar manner, some- | 
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mes forward, with the head against the ankles and the arms lying 
eiplessly where they happened to be, and the child was unable to 
inge this position. 

Two and a half months after the first observation the intellectual 
wer Was found improved, the child took more notice of objects, the 
wer in the upper limbs had increased, and he could now grasp a biscuit 
leat it unaided. All movements of the upper limbs were still slow 
feebk ‘There was slight increase of movement in the lower limbs. 

‘trical or other stimulation there was decided increase of move- 


n the limbs, but no distinct muscular contraction was obtained by 


The tindings in this case were very similar to those of Rothmann 
seen in the Werdnig-Hottmann atrophy. Ishould like to refer 


fact that this child, as in the previous case reported by myself, 


tt notice of objects, as in no way indicative of poor sight. A 
ttl rest hat is on it him. 
eported by Gott and Schmidt | 27) the clinical picture 
! I Werdnig-Hottmann t } except in 
‘ inp Velnent, With a tende! Lo 
pton nee ob Vr on of degeneration (th 
ma, but in Thorspeck CASE 
btan lt nee of tibrllary trem hese 
! 1 are revavded as rare in the 
} () » the We i! nl pre 
( its na 
ne e Werd 
but t 
| e ft 
nit f spinal 
Ss Important, f th 
! the hy nia, and how- 
f tl pil cord musele ere much 
ted, t erve s of e anterior horns much diminished in 
he ! mibar root ere not so ll medul 
Viarbu be) i declines to ‘cept amvotonia as identical with the 
Verdnig-Hottmann troph He | Vs li ich stress on the absence of 
pigmel veneration of the nerve-cells in the Werdnig- 


} 
| 
- 
bricity, or Valvaniec. 
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Hoffmann atrophy, which is so common in the Aran-Duchenne ty)» 
and has never been seen in very early childhood. Since his paper wa 
written, Zatelli |60| has reported the tinding of distinct fatty pig 
mentary degeneration of these nerve-cells, recognized by the Mare] 
stain, in a case of the Werdnig-Hotfmann atrophy. This seems to | 
the only case in which this change of nerve-cells has been found 
children. 
The distinctions Marburg makes are : 


+7 
reaction (fa St. 
normal), 
ment P \ 


These features, Marburg holds, are the most important, and 
the differences between the two diseases. The congenital o1 
been shown, is not always present in amyotonia, and Wimme 
the Werdnig-Hottmann type and the case of uncertain classitica 
Gott and Schmidt were congenital. Familial cases are infrequent, |} 


probably occur in amvotonia, and many cases of the Werdnig-Hott 


tvpe have not been familal Hypotonia may be pronounced 


affection, although it is hkely to be more intense in amyotonia. T} 
atrophy in amyotonia may be distinet, and may implicate the bon 

in the case of Thorspeecken. The condition of the tendon ref! 5 
point of distinction is unre liable, especially in) such ine childre 


Galvanic and faradic reactions were lost in the case of Griffith an 
Spiller. In Rothmann’s case strong faradic irritation gave only 
contraction of the flexors of the forearm, galvanic gave slow contrac 
but KCIC was greater than the AnCIC This case was studied 
ppenhein’s clinic while the child was living, and was ace 
of amvotonia 

As regards electrical irritability, Cassirer states that the determinat 
of the electrical reactions in amyotonia ts difficult in so voung children 
Some investigators have found that the children endure strong currents 


easily, but this Cassirer and some others dispute. In no case has 


: 
) 
ue Werd 1-H Liroy 
Congenital. Acquired ¢ lv. ’ 
Usu Vv single case. Us v tam l. 
General hy} tonla Local l trophy. l pre 
= virdle, 
\trophy concealed. Atrophy easily recom 
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very exact electrical examination been made; according to Cassirer, in 


neral it may be said there is diminution of the irritability, but no 


A peculiar reaction has been described by Collier and 
Wilson, and this they call the amyotonic reaction; the muscles react 


jualitative change. 


ich below normal to a strong faradic current, whereas to the galvanic 
rrent the formula and form of contractions are normal. Cuassirer says 
> experience shows that this difference in reaction to the two currents 
> not present in all cases. 


All the muscles and nerves reacted to the faradie and galvanic 
rrents in Thorspecken’s case, but to stronger currents and in narcosis 
th sis the reactions were uncertain in some of the muscle 


s reaction to the galvanic current was obtained in two musclk 
yppenheim is said to have had a similar finding in one case of 
tonla. 
lnmprovement is not confined to amyotonia, and in many cases of 
lisease has not been pronounced, as has already been stated. 
It would seem, therefore, that the distinctions given by Marburg 
positive as they appear at first sight. He regards amvotonia 
t ‘ute poliomyelitis, but he acknowledges that the existenc 
pohlomyvelitis has not been positively demonstrated I do not 
un thet riter who | accepted this view. I have seen 
t eases I have studied that would justify su i 
disputed by ‘Thorspecken, who distinguishes amyoton 
tent and svimimetryv of the muscular disorder, by the 
function in a single muscle, by the characte 
sol juestionab! Lite by the ab 
tro] disturbat nd by nuprovement after a period 
tt ttem)] t trate that int rine pohlomyeliti 
t | t reported by him in his paper does not atford 
| foetal ) s, but makes tp bable sper il] 
‘terist f poliomyelitis the elongated patch with almost 
ile lisappearanece of medullated tibres in the right ventral horn 
rcral re 1, represented in tig. 4 of Batten’s paper \ patch 
his cha ter int ventral horn, ¢ 


msisting of neuroglia, and with- 
medullated nerve-fibres or nerve-cells, is very suggestive of polio- 

s. Marburg’s view that amyotonia ts fetal poliomyelitis receives 
support from Batten’s case [5], but in none of the 
otonia have findings exactly like 


of 
these been described, in non 
characteristic patches of neuroglia 
n following 


were 
tissue representing scar fo 
an inflammatory exudate. 
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THE Distat oF Myopatuy. 


Cases of the distal type of myopathy have been reported 


Oppenheim and Cassirer | Gowers | 28), Dejerine and Thomas 
Spiller Batten [6], and Cottin and Naville Cam 
case | 10! is somewhat doubtful. To this list I now add anothe 


although it is without necropsy. 


2] 
phe | 


The case of myopathy of the Aran-Duchenne type (the atrop! 


began in the hands), reported by Merklen and Schaetter 44 


purely clinical. Reaction of degeneration was present in some m 


of the lower limbs 


In my paper in vhich a case of the distal type of myopathy 


reported, | emphasized the importance of recognizing as belong! 


the peroneal (Charcot-Marie-Tooth) type the long-continued and 
limitation of the atrophy to the parts below the knees and elbows 
in Which the thighs and upper arms are wasted may belong to tl 


but thev are not questionable. 


Us¢ 


Batten thinks the disturbance of peripheral sensation, often found 
the peroneal type, points strongly in favour of the peron t 
distinguishing it from the distal type of n ya nd } t 
facial muscles Is a point trongh n tavour of t 
diss Ls 

Hottmann, howeve nvolven f 
t part of the peroneal type, as Batten ment tin Op) 
Cassie case of pathy tion I 
was slight ln mvopathy the atrophy may begin the dist 
the limbs, but sooner or later extends | ! 
muscles are likely to be attected Sensory disturbances t! 
absent in the peroneal type that in man 
itfords no means of differential diagnosis 

Cottin and Naville believe that in | phe 
the hand s ippls the atrophy has not the | but by 
iine of the disease as in the Aran-Duchenne | perl 
thy the hands fall and the nee ure fl ( ibro} 
later, Whereas atrophy is always early in the A ruichenne for 
loes not etter he extensors of the thumb a1 ! s unt | 
pheral myopathy, hi the juvenile for { ye lly t ter 
These authors believe that peripheral myopathy begins late idle 


is not hereditary nor familial, and is more common in female 


‘ase it began about the age of 26 years, and was in a male. 


| 

| 
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(iower’s case it began at the age of 10 or 12 years, and was in a male. 
In myopathic families females are affected later than males, and less 
verely, or even escape. The frequency of the peripheral myopathy in 
omen affords a contrast to the rarity in women of the Aran-Duchenne 
nd Charcot-Marie-'Tooth types of atrophy, in which the distribution 
nd time of onset are much the same. These conclusions of Cottin and 
Naville are untrustworthy, because they employ three cases only, and 
nore those of Gowers, Spiller, and Batten. Gowers’s case is referred 
atypical form. It would seem from the work of Cottin and 
Naville that in the peripheral type of myopathy the extensors of 


e hands and fingers and the extensors of the toes are chiefly affected. 


Batten’s case the patient was a boy aged 3 at the onset of the 
nipton \nother case now reported by me is similar in that a 
ng | was attected 
The boy deseribed by Batten was well until the age of 3, when 
contracted measles. A few weeks later the mother noticed dragging 
the left | Seven months later the right lee became affected, and 
ver in the hands began to be lost at the age of 6. The wasting of 
d legs progressed slowly \t the time of examination (1S 


there was much wasting of all the muscles below the 


considerable samount of wasting of the thighs. ‘The foot 


n 
n nverted position, and the boy walked onthe outer sid There 
s marke vasting of all the muscles of the arms below the elbow, and 
t movement in the hands and forearms. The upper 
nd s ilders were well developed. ‘The muscles of the face and 
nk were normal. ‘The deep retlexes of the leg were absent There 
sponse to faradism or galvanism in any of the muscles below 
kne elbow Sensation was normal. ‘There was no marked vaso 
t ne n the leg Batten, some years previously, had 
is one of the peroneal type following measles. At the 
the presentation of this patient he reported the occurrence of 
distal type of myopathy in several members of one family hes 
eS ( forth considerable ditterence of opinion. Holmes remarked 
it the age of set of peroneal palsy was higher than in Batten’s cases 
we nt se which I have studied is as follows Tl’. b. (figs. 7 and 
white. 9, came to the Nervous nsaryv of the Hospital ol 
University of Pennsylvania on June 27, 1911 The tirst child was 
th month, and died when a few months old. The patient 
was born at the sixth month. The labour was normal He weighed 
five pounds at birth, was very small, and developed slowly When he 


> 
> 
; 
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was 3 years old he gradually developed weakness and deformity 
the ankles and legs, but there is some doubt whether the weaknes 
began in the ankles or in the thighs; the much greater atrophy of t 
legs would suggest that the atrophy began in these parts. He was ve) 
healthy when 2 years old, and better developed than most children 


the same ave. 


In June, 1911, the head was not atfected apparently. The mov 


ments of the hands were somewhat awkward and ataxic, probably from 
weakness, and the muscles of the right hand appeared as if they were 


beginning to atrophy. Both scapule were prominent and winged 


a 
| 
} 
) \ 
Fic. 7.—Distal type of myo- Fic. 8.— Distal type of Mhet 
pathy. ‘Lhe photograph shows the graph shows t extent to wl t tient 
Dbilatera foot drop ind greater was able to ri I l t d 
Vasting wer litnbs below f risit Is ilke it I 
the kin nd atrophy of hand muscular paralysis 
forear 
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(he muscles of the back and thorax were small, but there was no 
‘tlized atrophy in these parts. The feet were placed far apart, and 
there was grave foot-drop on each side, and steppage gait. When 
sing from the floor he climbed upon his lower limbs. There was 
vinmetrical atrophy of all the muscles below the knees. The ealt 
scles seemed stronger than the others. Sensation was normal for 
n-prick, but the examination was not satisfactory in this respect 
Thi patella reflexes were absent and there was no ankle-clonus The 
toes did not move upward in testing for the Babinski reflex. Thi 
\Wassermann test was negative, the Noguchi positive. 
In March, 1912, the atrophy of the small muscles of the hands was 
minced, and much more so than in June, 1911. In raisine himself 
uld not take both hands from the floor. 


The bov was examined by me again on December 26, 1912 lle was 


to walk without support. The lower limbs were weak and _ thy 
was distinctly steppage, because of the bilateral foot-drop. The 


limbs were greatly wasted in all parts, and he was weaker tnan 
last examination. The middle of each lee measured 16 em 
cuimntference. He had very litthe movement in the ankles and 


n the toes The legs were much more wasted than the thighs 


The hands were ve much wasted, and equally so. The thenar 
nence had disappeared, and the hand was of the simian type, with 
sion of the first phalanges of each side He moved all the 

freelv, but weakly The forearms were more wasted than the 

rns The power was greater at the shoulders and elbo. in 

rist He had no biceps or triceps retlex He had ed 


but not the typical houlders of pat ( 
s and no distinct weakness of the thorac muscle n breat 
vas normal 1 ill the | rib Galva ! thon 
mus {f the front of tl eft thigh and in tl ht bicep 


ibout normal, although the AnCIC was nearly equal to the CCI 


there was not the slightest slowness in the contraction 
bov had never whistled He could blow out a lighted match, 
he did not pucker up the lips, nor did he seem able to draw up the 
ners of the mouth—he simply drew the corners a little backward 


He closed the eves, but not with great force, and yet one would hesitat 
sav that the orbicularis oculi muscles were weak. The face did not 
pear to | itrophied. The masseter muscles, the tongue and soft 


te were normal, and there was no fibrillary twitching of the tonene 


Fibrillary twitching was not noticed anywhere. 


| 
—— 
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Myoronta ATROPHICA. 


Myotonia atrophica is a rare disease in America so far as one ma 


judge from the searcity of published cases. The recent critical studi 


of Batten and Gibb, Ascenzi, Hoffmann, and Curschmann have esta 
lished its position in relation to the myopathies as a distinct form, a: 
differing in important details from Thomsen’s disease. 

Batten and Gibb |7) mention that in this disease the myotor 
features in many cases are very limited in distribution, and occur aft 
the muscular wasting has been present many years. They admit. th 
muscular atrophy may develop in typical cases of Thomsen’s diss 
The museula: atrophy, they find, has a distribution which is cha 
teristic, and has been present in fifteen out of twenty-seven record 


1 


cases. There is weakness of the face (myopathic face), atrophy o 
sterno-mastoids, atrophy of the vasti muscles of the thighs and dors 
flexors of the feet. The masseter and t mporal muscles are sometin 
iffected, as are also the extensors and flexors of the forearm. ‘ 
disease tends to affect members of a family in the same generation, a 
s more frequent in the male sex. The distribution of the atrophy 


SOLE cases, especially in the le s, hy irs a re semblance to that of 


distal type of myopathy Chietly on these considerations Batter 
Gibb believe that myotonia atrophica should be regarded as a forn 
\ 

s reason for accepting myotonia atrophica n 
we: the great frequency of muscular atrophy and myotor n i 


person. More frequently hypertrophy is found with myotonia (atl 


type), but muscular atrophy with myotonia affects symmetrical mu 
and has all the characteristics of myopathy. The atrophy probal 
has often escaped detection until within a few years. Hypertro) 
muscles may be associated with atrophy in the same cas The cli 
picture ol mvotonia atrophica rests on thirty or more cases, and 
fairly constant The pathological findings are similar inn 
and myopathy In both males are more frequently affected, in | 
syminetrical muscles are involved, the proximal muscles are ou 
affected than the distal, the visceral muscles escape, and othe o} 
of involvement of the nervous system are wanting. Ascen olVve 
i table of the reported cases. He states that the type described 
Batten and Gibb is the most frequent, but irregularities in distribut 
f the atrophy occur in cases of this type. 

The family reported by Greentield (29) is remarkable tl 


ct 
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unber of its members affected with myotonia atrophica and early 
In the two cases reported by Kennedy and Oberndorf | 39] the 


corresponded to the clinical picture of Batten and Gibb. In the 
‘ond case there was premature bilateral cataract. 


+ 


Hottmann S54) says that all the cases of myotonia atrophica in the 
terature with his own number seventy, at the most eighty. Of these 


had hereditary unilateral or bilateral cataract, and three sporadic, 


, eight altogether, or 10 per cent. ‘Two or three cases are omitted 
list. The percentage of cases in which two so different 


ns occurred is so large that a relation of cause and effect must 
lered, especially as usually myotonia exists for months or 
befor itaract develops. If cataract were observed only in 
idic case f myotonia, it might be supposed to be caused by th 
Avainst this view 1s the fact that there are families in 


inembers have (1) cataract without myotonia, other 


he 2 ivotonia without cataract, and other members (3) mvyo- 
The relation of cause and effect therefore can bi 


d, id both conditions probably depend upon a_ hereditary 


Te f the organism. The lens is from ectodermic tissue, 
from mesodermic. The fact that persons with 
atrophica often are psychopaths is to be explained in thi 
I] In sa »far as h nows, cataract has not been 
true Thomsen disease, myotonia convenita without 
Thi true also of other forms of muscular atrophy, 
neuritis e., the Chareot-Marie type), and spinal formes 
hronic ae refers to Lanve’s cases, but makes no 
1 them, and he does not refer to Hamilton’s pape: 
nee’ ind Hamilton cases make his statement as to cataract 
ton phica ma irate 
of mv by Curschmann | 20) witl 
f his n, does } h to establish the type he 
f Steinert listinet d e 


hie hypertropl nusculorum vera dystrophia 
1) plastica is still i matter: of d pute Some ol the 

ve shown tuplication of the peripheral nerves, but 

lisease on the whole appears to be primarily muscular, and its 


eels to be with the myopathies 


| 
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Eichhorst |23) in speaking of this type, says Auerbach believes 


is only an early stage of pseudo-hypertrophy of the muscles, but aga , 
this view is the absence of proliferation of the interstitial connect 
tissue of the muscles, even when the condition has existed a lone tir 
Kichhorst describes it as a rare disease, concerning the cause of 
very little is known. 
Talma in 1893 collected the cases belonging to this t 
the literature, and reported a case of his own. His patient was 
fs, and had the disorder six years. Almost all the voluntary 1m 
were very large, and although the panniculus adiposus wa: 
developed, the muscles stood out prominently, so that the mar 
have served for a model of Hercules, and vet he was weak. <A 
of biceps muscle removed during life macroscopically appeared } 
normal, and there was an inerease of fat or connective 
Qn examination sensation was diminished, 
The sarcolemmata had disappeared, the primitive bundl 
not sharply defined, and they were farther apart than in 
muscles. Many nuclei were found between the primitive bundl : 
but it could not be determined whether these were prolife: 
colemma nuclei or whether thev had arisen in the interstit 
The transverse striation had in great part disappeared.  Spac 
taining spindle-shaped cells were found between the  tib 
primitive bundles. ‘The muscle appeared to be formed by new pr 
bundles, and the number of them was increased. Only 
preserved the transverse striation were sup} 1 to | pul 
‘contraction, and the number of these was small In 
not therefore a true muscular hypertrophy, as the muse 
not normal. <A piece of nerve examined also was not 1 
In a similar case reported by Auerbach the muscles of 
were enlarged, sensory disturbances were not present. and im) 
inent occurred after some months. A contraction of this | 
normal at first, but the power soon diminished In f 
removed the transverse striation was normal in almost all the 
bundles. <A slight nuclear proliferation was found. lic irrital 
was diminished. 
In Berger's three cases only one limb was affected Inective and , 
subjective sensory disturbances were present, and electrical irritabilit 
was diminished. In two of these cases only enlargeme { 
bundles was found. 
Friedreich described two cases ol true hyp phy OL sole 
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‘lated with atrophy of others. In his first case the muscles of the 


s limbs were hypertrophied and very hard in voluntary contraction, 
their power was increased. The primitive fibres were thick, and 
transverse striation in great part normal, and among these were 

ind wax-like degenerated fibres. In his second case, in almost general 
phy, a few muscles were hypertrophied. 

In Krau’s case some pain occurred, but no changes were found in 


nerves. Hypertrophy of muscles was associated with weakness 
of muscles were excised. Most of the fibres had transverse 


n, and nuclei were found within the substance of certain 


lsyuch’s case was in a child aged 20 months at the time of death 
’ | tuuscles of the trunk and limbs were thick and hard, and thei 


very great. Mi roscopically the muscles were normal, but 


Pall s case most ol the mus ‘les of the body were enlarged and 


The primitive bundles were found to be normal in an excised 


le 

very interesting case of this excessive muscular development witl 
ess Was observed in our service at the Hospital of the University 
‘ennsylvania, and was carefully studied and reported by A. H 
59), together with references to the literature. In his summa 
de ribed the characteristics of the disease as increased bulk 
itfected muscles, which feel firm when contracted ; diminished 
( with early fatigue; hypertrophy of individual fibres, some 

n the number of the nuclei; no proliferation of fibrous 
ssu nd no degeneration; tendon reflexes, mechanical irrita- 
ind « trical reactions varving from slight diminution to sligh 
no qualitative electrical change ; vasomotor changes in a fe 
me dull pain or tenderness of muscles; slow course, with 
ange from year to year; greater frequency of the disease i 
In the case reported by Woods, painful muscular cramps occurred 

these was seen. <A small mass of muscle, 2 to 4 em. 
ter, rose up, became hard, and formed a rounded tumour, which 
; ned a moment and subsided. Even light tapping of the muscles 
1 prompt contraction of fibres; in the deltoid and biceps of each 
this amounted to a jerk of the whole mascle. These idiomusculan 
ctions are remarkable, as Babinski and Jarkowski have shown, 
while they are absent in myopathy (a fact known previously), they 
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are preserved or exaggerated in neuritis and poliomyelitis. This m 


was examined in the university gymnasium, and although he wa 


day-labourer and of unusual muscular development, in muscular p 


he fell below a man leading a sedentary life, below even the average 


2,000 students, among whom were not merely the voung and sedenta: 
. 


but even some sickly individuals. He fell far below the 
of student, with whom he should have compared favourably ; the t 


} 


being not such as require skill, but those which labourers shou 
execute. 

A prece ol muscle Was @CXCIS¢ d from the left tric ps ind examn 
It showed distinet enlargement of fibres in cross-section. The fil 
were nearly round in cross-section, the diameters ranging between 
and 180 microns; most of them falling between 130 and 
the average being 130 microns. ‘There was no increase in 
endomysium and perimysium being as in normal fibres. There was 
sign of fatty overgrowth, and no degeneration of musculus 
There was no round cell infiltration. 

A typical case of this type has recently come und 


for which I am indebted to Dr. W. B. Cadwalades The patient (figs 


ithletic ty) 


and 10) is a man, aged v24 He has. six brothers nd thi 
sisters, and the brothers appear to the patient to be of unusual muscu 
development, but without corresponding strengt] been al 
to see only one of the brothers, a boy aged 12, n att 
ot poliomyelitis when months ld, and has pl d 
lower limb He does not appear to be of unusual mu lar develo) 
ment. The patient’s three sisters are said to be of norn ippearance 


The man is a plumber, 


a boy, he says, he was apparently stronger than ot] aoe 
but during the past four or five years he has n t | eake 
than most men Four vears ago he could car bath-tub ohin 
280 or 290 Ib. upon his back, 1f some one placed it there, uy lig] 
of stau I} was difficult to d ven at that time, | 1 
be He states that plumbers often carry t He 
complains of a dull heavy ache in the calves, especiall n the mornin 
when he awake ns and toward even ng Th S pain appears fron 
use of weak muscles. 

When he is stripped he presents the appearance of extraordinar 
muscular development. His muscles stand out when contracted as d 
those of a very powerful man. His biceps and deltoid lar 
masses When the forearms are flexed upon the arms, and the tt un 


| 
| 
has done some heavy \ When he w: 
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rawn backward. Galvanic reaction is normal in the biceps and deltoid 
iscles of each side, the KaCIC>AnClIC, and there is no slowness of 
ntraction. Light touch, pin-prick, moderate degrees of heat and 
id are promptly felt in every part of the body. The biceps and 


iceps reflexes are present on each side, but not very prompt. Either 


3 


earl whe n strongly tlexed can be nded the exnaminel Without 


ch exertion, and with one hand. When either upper limb is held at 


right angle with the trunk, it can be depressed by the examiner with 
oht exertion, The re is not the shighte st atrophy in any part of the 
he lower limbs appear well develo} d, but they are Weak When 


= 
t 
4 hia muscu ve! eat, 
of hypertrophia eakne 
I dingly well d 
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he attempts to run he almost invariably falls, because of giving wa 
of the lower limbs. He can, however, stand on either lower lim! 
separately. Comparatively little strength on the part of the examin 
is required to prevent the man from raising either knee or extend! 
either leg on the thigh. The weakness is noticed especially in climbin, 
stairs. The patellar and Achillis tendon reflexes are about normal 
each side. 

The man is a Jew. I have been unable to confirm his stateme) 
that his brothers are weak, and therefore cannot be certain that t} 
disease is a family one. There can be no doubt that the muscul 
development is far in excess of the muscular strength. The onl 
sensory symptom is pain, more of a dull ache, although at times it m 
be more severe; this ache he has always, and has had it since boyho 
| think it is very questionable whether this could be regarded as tl 
result of disease of sensory fibres, and attribute it to constant over-us 
of weak muscles. 

The occurrence of muscular hypertrophy in myotonia atrophii 
makes the relation of muscular hypertrophy to myopathy more | 
bable. Thus Wardrop Griffith reports a case without necropsy, b 
with excision of a piece of muscle which presented the symptoms 
mmvotonia in a pronounced form, with marked atrophy of some grou 
of muscles and an enlargement of those of the calves. In this cas 
there was no increase of the knee-jerks. The histological examination 
he says, appears definitely to exclude pseudo-hypertroph c palsy, and 
to show that there was a real enlargement of the muscular fibres, an 
that any increase in the general mass of the muscle was not due to fatt 
or fibrous infiltration. Griffith (30) calls the case one of myoton 
‘ophica et hypertrophica. The changes in the muscles varied some- 
what in the two limbs, upper and lower, but in each instance they wer 
Variations in size and in shape of the fibres, and variations in the numbei 
and distribution of the nuclei. In diseased muscles the fibres wer 
almost circular in transverse section, and roughly speaking, twice thi 
diameter of those in the control muscle. 

A relation of nyopathy in some of its types to glandular disturbane 
possibly may be fully established some day. It is remarkable that in 
a case of the juvenile type of muscular atrophy reported by J. Michell! 
Clarke 15, there was simultaneous enlargement of the parotid glands 
The submaxillary glands were slightly enlarged. This suggests the 
ease of SchOnborn, in which all the salivary glands were enlarged, and 


at the same time there was hypertrophy of all the muscles of the body 
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Schénborn 50) thought the case was one of myopathy of toxic nature, 


ssibly from olandular disturbance. 


Sacara-Tulbure 


{5 reported a case of pseudo-hypertrophic paralysis 


beginning at the age of 48 years, in which she says a remarkable fact 
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yrronounced development of certain glands, as submaxillary 
’ 


, axillary, and inguinal. This case was with necropsy. 


REFERENCES. 


|| 
) 


[50] Woops. 


lid 


[44] Merk. 
Oppennetrm und Casstrer. Deutsche Zeitschr. f. Nervenhei 


ORIGINAL ARTICLES AND CLINICAL CA 


EN et SCHAEFFER, Lev. Newrol., 1912, t. xxiii, p. 447. 


[46] Arch. f. Kinderheilk., 1910, Bd. lili, 373. 
l 


{47} 


.u. Neurol., 1909, Bd. xxv 


anN. Monatsschr. f. Psycl 


[48] Sacara-Tutsure. fev. ae Méd., 1894, t. xiv, pp. 273, 494, 992. 


[49] ScHiiv 
50) Scuont 
4 


SPILLE 


3ORN. Monatsschr. f. Psychiat. u. Neurol. 
SEVEST 


EK. Arch. of Ped., 1910, vol. xxvii, p. 34. 


RE. Bull. de la Soc. de Péd. de Paris, February 21, 1895 


rR. Med. Rec., New York, 1898, vol. liv, p. 9; ‘* Contributions from the 


Pepper Laboratory of Clinical Medicine,” No. 1, 


[53] Idem. 
Bd. 


Univ. of Penn. Med. Bull., 1904-05, vol. xvii, p. 342: 


xxvi, S. 508; Grirriru and Amer. Journ, Me 


p. 165. 


[54] Idem, 

[55] Idem, 

(56) 
this 


58) 


THorst 


ZATELI 


Journ, of Nerv. and Ment. Dis., 1907, vol. xxxiv, p. 14. 

* Contributions from the William Pepper Laboratory of | 
Deutsche Zeitschr. f. Nervenheilk., 1892, Bd. ii, S. 197 

paper given by him). 

ECKEN, Jahrb. f. Kiuderheilk., 19i2, Bd. Ixxvi, S. 300. 


SES 


1897, Bd. x, S 


1910, Bd. xxviii, S. 81. 


Arch. f Is: 1907, Bd. xlii, 8. 960, 
Joni of Nerv. a VW Dis., 1911, vol. xxxviii, p. 532 
A. Arbeiten a. d. Neurol, Inst. Wien, 1912, Bd. xix, S. 43¢ 


145, 


— 

4 

I 
\\ 
Newro!. Centralbl., 190 
111, vol. cs 
> 


PUBLICATIONS RECENTLY RECEIVED. 


Notes on a book under this heading do not preclude a 


subsequent review. 


fulfarbung am Zentralnervensystem. Beitrag zur Physio-pathologie 
des Plerus Choroideus und der Hirnhdute. Von Prof. Dr. Epwin FE. 
GOLDMANN. S. 60, mit 4 Tafeln. Berlin: Verlag d. K. Akad 


d. Wissenschft. 1913. 


This work has become of pathetic interest from the untimely death of its 


ous membranes and their functions in inflam- 


In His res¢ arehe son sel 


n, he had been led to lay stress on the presence of certain large granulai 


1 the reactions of the central 


3, ~ pyrrhol’ cells, ind therefore 


is system to trypan-and isamin-blue. If the staining material is injected 


the blood the choroid plexuses are stained, but the entire nervous system 


us he believed that the cells of the 


in Iree trom colouring matter. Ch 
the central nervous system from the action of noxious 


| piexus suara I 


us circul iting in the blood, When, however, the blue stain is Injected 
| fluid the whole of the spinal cord, brain-stem, and 


the cerebrospin ul 


e nerves are deeply stained, and on mie scopical section the ganglion Ct lls 
partic ilar are seen to have absorbed the intra-vital Cc oration. The cere- 
If the stain is injected into the 


barachnoid space, the colouring material then attacks the cerebral 


m, cerebrum and nerve-roots escape. 


he author holds that the cerebrospinal fluid earries on the nutritive a 


tory functions of the central nervous system, and that 
choroid plexuses from direct con 


the whole of this 


culation 


is guarded by the cells of the 
ity with the blood-stream. In inflammation of the meninges these 
litions are changed, and the cerebrospinal fluid and nervous system may 


flooded with abnormal substances. Directly the membranes are inflamed 


‘pyrrhol”’ cells appear in great numbers and act as phagocytes to the 


tral nervous system 


r Psychopathologu des Alltagsh bens. Von Prof. Dr. Stam. Freup. 


Vierte, vermehrte Auflage. S. 198. Berlin: Karger, 1912. 
This is a new edition of Freud’s work in which he explains the acts of 
of saying, reading or writing the wrong word, or of choosing the 


by normal human beings. Underneath each wrongly performed 


| 
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act lies an interfering complex. The one common character which underlies 
all such acts is the repercussion ol incompletely suppressed psychical processes 
which, although not consciously active, have not lost all power to express them 
selves on the activities of consciousness. A multitude of examples is cited 


for everyday experience and from European literature. 


Papers on Psychoanalysis. By Jones, M.D., M.R.C.P. 
Pp. 452. London: Bailliere, Tindall and Cox, 1913. 


This selection from the author's papers is arranged to follow the main lines 
of Freud’s psychology; but although it begins with an excellent short account 
of Freud’s views, it is occupied mainly with personal experiences of normal 
and abnormal mental phenomena. Dr. Jones deals with the psychopathology 
of everyday life, the pathology of morbid anxiety, psychoanalysis in its various 
forms, amnesia, dreams, and with most of the questions that have been opened 
up by the work of Freud. The book is extremely well written, and can be 
strongly recommended to those who wish to gain knowledge of this movement 


in psychotogy from the point of view of an ardent disciple 


Der Kopfschmerz. Von Dr. SteGMund AtveRBACH. S. 152. Berlin: 
Springer, 1912. 

The headaches ot primary origin are divided into three groups : migraine, 
the neuras henic, an | the so call d rheumatic hye adache. Under migraine the 
author, like most Continental authorities, includes many periodic and bilate 
forms of pain in the head which do not correspond strictly with what is called 
migraine in this country: for here migraine is usually employed for a form otf 
headache mostly unilateral, and frequently accompanied by fortification-figures, 
hemianopsia, or other visual phenomena of a high order. The neurasthenie or 
fatigue” headache is described, and he then passes on to a form of pain in the 
head which is scarcely recognized in this country This is the rheumatie 
Knétchen"’) headache characterized by small thickenings in the connective 
tissue of the sealp and fascia covering the muscles of the head and neck. The 
treatment to be employed in such cases is described, and several illustrative 
clinical histories are given in full. The author then passes to those headaches 
produced by disease of internal organs; this is the weakest part of the hoo 
He closes with a description of headache in infectious and constitutional 


diseases. 


Lectures on Clinical Psychiatry. By Professor 
Authorized Translation from the Second German Edition. 
Revised and edited by Tuomas Jounstonr, M.D. Third English 


Edition. Pp. 868. London: Baiiliére, Tindall and Cox, 1915 


These are essentially practical clinical demonstrations starting from a given 
patient, and developing the theme with the help of other examples of the same 


| 
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disease. The lectures on dementia precox and katatonia are particularly 
valuable, whilst every chapter contains many points of interest. The book is 
preceded by a tabular statement of Kraepelin’s Classification of the psychoses, 
The translation is excellent. 


Mind and its Disorders: A Texrt-book for Students and Practitioners. 
By W. H. B. Sroppartr, M.D. Second Edition with illustrations. 
Pp. 518. London: Lewis, 1912. 


This excellent text-book has been brought up to date, and every chapter 
shows more or less extensive changes and improvements. It can be strongly 
recommended to students anxious to obtain a knowledge of the physical aspects 


of mental disease. 


Eléments de Sémioloqgie et Clinique Mentales. Par le Dr. Ph. CHASLIN. 
Ip. 956. Paris: Asselin et Houzean, 1912. 


This text-book is based on the clinical manifestations of insanity, arranged 
partly under the cause, such as alcohol or organic disease, and partly under such 
headings as © Folies de persécution,” “ Folies discordantes,” &c. To English 
readers, interested in the present state of psychiatry, this book will afford 

iny points of comparison with similar works in English and German. The 
uthor gives an interesting account from personal experience, of the progress 


views on hysteria in Paris from Chareot to the modern school 
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Writers of ‘‘Original Articles and Clinical Cases” are supplied free of charge 
with 50 copies reprinted in the form in which the paper stands in the pages of 
“Brain.” If reprints are required in pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must be ordered, at the expense of the writers, 
from Messrs. BALE, SONS & DANIELSSON, Ltd., 83-91, Great Titchfield Street, 
London, W. 

Members of the Neurological Section of the Royal Society of Medicine can 
obtain the Index of “ Brain” for the Volumes I. to XXIII. inclusive, that is, from 
its commencement to the end of 1900, from Messrs. MACMILLAN & CO., Ltd., 
St. Martin’s Street, London, W.C., at the price of 6s. 6d., post free. 


To those who are not members of the Neurological Section of the Royal 
Society of Medicine the price is 8s. 6d. net, and the volume may be obtained 
through any bookseller. 
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